MHUHUCTEPCTBO OBPA30BAHUA PECITYBJIMKU BEJIAPYCb

Y4yebHO-MeToAnueCcKOe 00bEIMHEHUE 10 BRICIIEMY MEIUIITHCKOMY,
bapmaneBTHYECKOMY 00pa30BaHUIO

YTBEPXIALIO

[IepBbIii 3aMeCTUTEIND

MuHuctpa oOpa3zoBaHus
Pecnybnuku benapych
N.A.CrapoBoiiToBa

Peructpannonnsiit Ne T/I- /THII.

OPI'AHUYECKASA XUMUA
Tunosasi yueOHasi nporpamMma 1o y4eOHoi JUCHMILIUHE

JJIS CIelUATbHOCTH
1-79 01 08 «@apmanus»

COI'ZTACOBAHO

[IepBblii 3aMeCTUTEIND
MunucTpa 310paBOOXpaHEeHUS
Pecniy6niuku benapych

20

E.H.KpotkoBa

COI'JTACOBAHO

Comnpencenarens YueOHO-
METOINUYECKOT0 OOBLEAUHEHUS 110
BBICITIEMY MEIUITUHCKOMY,

(dhapMalieBTUYECKOMY
00pa3oBaHUIO
C.I1.PyOHMKOBHY
20

COI''TACOBAHO

HauvansHuk ['maBHOTO ynipasieHus
npo¢eCCHOHAILHOTO 00pa3oBaHus
MunuctepcTBa 00pa3oBaHuUs
Pecnybnuku benapych
C.A.KacnepoBuu

20

COI'JTACOBAHO

[IpopekTop o HAyYHO-METOUUECKON
pabote ["'ocyaapCTBEHHOTO
YUpEKJICHHUST 00pa30oBaHUs
«PecnyOnuKaHCKUI MHCTUTYT BbICIIEH
IIKOJIbD)

N.B.TutoBuu

20

DKCIEepPT-HOPMOKOHTPOJIEP

20

Munck 20



COCTABUTEJIN:

O.A.Xomoc, 3aBeayromuil Kapeapol  OPraHMYECKOW XUMHU  YUPEKJICHHS
oOpazoBanus «BurebCckuii  TOCydapCTBeHHBIM opjeHa JpyxkObl  HapoJOB
MEJIUIIMHCKUM YHUBEPCUTETY», KaHIUJIaT OMOJIOTHYECKUX HAyK, JOLICHT

PEIIEH3EHTBI:

Kadenpa Omoopranmueckoil XuMuu yupexjaeHus oOpasoBanus «benopycckuii
rOCyJ1apCTBEHHBIN MEIULIMHCKANA YHUBEPCUTETY;

H.H.Scunckas, 3aBemyrommii kKadeapoil HKOJIOTHHM W XUMHUYECKHX TEXHOJOTUN
VUpEKJICHUs 00pa3zoBaHus «BUTEOCKHI TOCYJapCTBEHHBIA TEXHOJOTUUECKUU
YHUBEPCUTET», TIOKTOP TEXHUYECKUX HAYK, TOLECHT

PEKOMEHJOBAHA K YTBEPXKJIEHHWIO B KAUECTBE TUIIOBOM:

Kadenpoit opranuueckoil XuMuUM yupexaeHus oOpazoBaHusi «BureOckuii
rocyapcTBeHHbIN opJieHa [pykObl HAPOIOB METUITUMHCKUN YHUBEPCUTET»
(mpotokou Ne 14 ot 14.02.2022);

HaydHo-MeTonuueckuM  COBETOM  yupexkaeHuss  oOpa3oBaHus  «BureOckuii

rocyAapCcTBeHHbIN opieHa pyKObl HAPOIOB METUIMHCKUIN YHUBEPCUTET»
(mpotokon Ne 3 ot 16.03.2022);

Hayuyno-metoanueckum  coBeToM 1o  dapManuu  Y4eOHO-METOJIUYECKOTO

O0OBEAMHEHUS IO BBICIIEMY MEAMIIMHCKOMY, (DapMalieBTUHYECKOMY 00pa30BaHHIO
(mpotokout Ne 3 ot 14.04.2022)



3
MHNOACHUTEJBHASA 3AIINCKA

«Opranuyeckas XUMHsS» — YydeOHas AUCHMIUIMHA XUMHYECKOTO MOMIYJI,
coJieprKalliasi CUCTEMaTU3UPOBAHHbBIEC HayYHbIC 3HAHUS 00 OPraHUYECKUX BELIECTBAX,
WX CTPOCHUH, CBOMCTBAaX, METO/IaX CUHTE3a U UICHTU(DUKAIIY.

TunoBass ydeOHas mnporpamma Mo yueOHOM aucuumuinHe «OpraHudeckas
XUMUS» pa3padoTaHa B COOTBETCTBHUU C OOpa30BaTEbHBIM CTAaHAAPTOM BBICIIETO
oOpazoBanust 1o crenuanbHocTH 1-79 01 08 «®Papmanus», yTBEpKACHHBIM U
BBEJICHHBIM B JICHICTBHE MOCTaHOBJIeHHEM MuHuUCTepcTBa oOpa3oBanus Pecrybnuku
benapych ot 26.01.2022 Nel4; TUTIOBBIM y4€OHBIM IUTAHOM IO CIIEIIMAIBHOCTH 1-79
01 08 «®apmaums» (peructpanmonnbiii Ne L 79-1-007/mp-Tur.), yTBEp:KIESHHBIM
nepBbIM 3aMecTuTenieM MunucTpa odpazoBanus Pecnyonuku benapycs 19.05.2021.

Lenp yueOHOUW muciuIuiMHbl «OpraHudyeckas XuMus» — (OPMHPOBAHUE
0a30BOl MpoQecCHOHANbHON KOMIIETEHIMH JIJIsl peIIeHUs 3a7a4 Npo¢decCUOHaIbHON
JESTEIIbBHOCTY Ha OCHOBE HAy4YHBIX 3HAaHUNM OO0 OPraHUYECKHUX BEIIECTBAX MU
COBPEMEHHBIX METOJIAX UX UCCIEAOBAHUS.

3amaun  yuyeOHOW aucuuIiIMHbl «OpraHuyeckas XHMHsD» COCTOST B
(GOpMUPOBAHUN Yy CTYJEHTOB HAay4HbIX 3HAHUW O CTPOEHUH, KiacCU(UKALUUA U
HOMEHKJIAType OPraHWYECKUX COECIMHEHMI; METOJaX HMCCIEIOBAaHUS OPraHHUYECKHUX
COEIMHEHMI; CBOMCTBAX U PEAKLIMOHHON CIOCOOHOCTH OPTaHUUYECKUX COCTUHEHU, B
TOM YHUCJE T€X, KOTOPHIE BBIIOJHIIOT B OPraHU3Me ONpeNeleHHbIE OMOJIOTHYECKHE
byHkiuu u  (WIM) TPUMEHSIIOTCS KakK JIGKAPCTBEHHBIE CPEACTBA; METOAaX
IUIAHUPOBAHMUS W BBINOJHEHUS HAY4YHOrO OJKCIEpPUMEHTa JUId  [OJy4YeHUs
HeoOxoauMon WH(popmanuu 00 OpraHMYecKUX BEIEeCTBaX, YMEHHI M HAaBBIKOB,
HEOOXOJIUMBIX  JUII  TPOTHO3UPOBAHMS ~ OCOOCHHOCTEW  DJIGKTPOHHOTO U
IPOCTPAHCTBEHHOI'O  CTPOEHHUS, CIEKTPAJbHBIX XapaKTEPUCTHK OPraHUYECKUX
COCMHEHHH; TPOTHO3UPOBAHUS  PEAKIMOHHOM  CIIOCOOHOCTH  OpPraHUYECKHUX
COCIMHECHHW; IUIAaHUPOBAHMS W BBINOJHEHUS XHMHYECKOIO JKCIEPUMEHTa IO
KayeCTBEHHOMY (DYHKIIMOHAJIbHOMY aHAJIN3y OPraHUYECKUX COCTMHEHUI.

3HaHUs, YMEHUS, HABBIKY, OJyUYE€HHBIE NIPU U3YUCHUU y4E€OHON JAMCLHUILIMHbBI
«Opranuyeckass XUMHs», HEOOXOAUMBI Il YCHEIIHOTO H3y4YeHHUs CIEeIyOIINX
y4eOHbIX nucuuIuinH: «buonornyeckas xumusy, «Dapmakonorusy, «AmnTedHas
TEXHOJIOTHSI ~ JIEKAPCTBEHHBIX  CPEICTBY, «IIpoMbIlUIEHHasE ~ TEXHOJIOTHUS
JIEKapCTBEHHBIX CPEACTBY», MOy «DPapmarieBTUYeCKast XuMus U (papMaKoTrHO3US.

[IpenonaBanne OpraHUYECKON XUMHHM Oa3upyercs Ha 3HAHUAX CTPOCHMS
BEIIECTBA U (PU3MYECKUX METOJOB €ro HccleqoBaHus, (U3UKUA SBJICHHUM
B3aMMOJICUCTBUS  DJIEKTPOMAarHUTHOIO HM3JIYYEHHS] C BEIECTBOM, ONTHYECKOU
aKTUBHOCTU BEIIECTBA, PHEPIETUKA XMUMHUYECKUX PEAKIMM, XUMUYECKON KUHETHKH,
(bU3nYECKON XUMHUH PACTBOPOB.

CtynaeHT, OCBOMBIIMI  COJEpKaHWE yd4eOHOTO MaTepuayiia  ydeOHOM
TUCIUTUINHBIL, JIOJDKEH 00JajmaTh  cleayromer 0a3oBod  mpodeccroHaIbHOM
KOMIIETCHIIUEH

BIIK. [IlpuMeHATh 3HAHUA OCHOBHBIX (PU3NYECKHX, XUMUYECKUX U
OMOJIOTMYECKUX 3aKOHOMEPHOCTEH ISl KOHTPOJISl KaueCTBA JIEKAPCTBEHHBIX CPEICTB
Y JIEKAPCTBEHHOT'O PACTUTEIBHOIO CHIPHSI.
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B pesynbrare wm3yueHus y4eOHOW aucHUIUIMHBI «OpraHUYecKas XUMUS)
CTYJIEHT JOJIKEH

3HATh:

KJIacCU(UKAIMIO U HOMEHKIIATYpy OPTraHUYECKUX COCAMHEHUI;

OCHOBBI ~ CTEPEOM3OMEPUM, DJEKTPOHHOE CTPOCHHE M  PEAKIMOHHYIO
CIIOCOOHOCTH OPTaHMYECKUX COCANHEHUI;

B3aMMOCBSI3b KJIaCCOB OPTaHMUYECKUX COCAMHEHUH;

KauYeCTBCHHBIC PEAKIMM Ha (QYHKIIMOHAIBHBIE TPYMIBl W CTPYKTypPHBIE
dbparMeHThI;

OCHOBBI (PM3UKO-XUMHUYECKUX METOJIOB OTPEICICHUSI CTPOSHUS OPTaHUIECKUX
COCIUHCHUM;

3HAYCHUE OIPEACIICHHBIX KJIACCOB OPTaHWYECKUX COCAMHEHUN B MEAWIIMHE U
bapmanuu;

YMETh:

KJ1acCU(UIIMPOBATH OPTaHUYECKUE COCTMHEHHUS TI0 UX CTPOEHUIO;

3aMUChIBaTh XUMHUYECKHE (QOPMYJIBI COCAUHEHUN 10 CHUCTEeMATHYECKUM
Ha3BaHUSIM, COCTABJISTh CUCTEMAaTUUECKUE HA3BaHUSI COCTMHEHUI 110 uX GopMyliam;

IPOTHO3UPOBATh ~ OCOOCHHOCTH  DJEKTPOHHOTO M MPOCTPAHCTBEHHOTO
CTpOEHUS, CIIEKTPATIbHBIC XapaKTEPUCTUKN OPTaHUYECKUX COCTUHECHU;

BJIA/ICTh:

HaBBIKAMHM TIPOTHO3UPOBAHMS PEAKIIMOHHOW CIIOCOOHOCTH OpPTraHUYCCKUX
COCIMHCHMI;

METOJMKON TUTAHWPOBAHUS W BBIMOJTHCHHUS XHUMHYECKOTO AKCIIEPUMEHTa IIO0
KaueCTBEHHOMY ()YHKIIMOHATILHOMY aHAJIU3y OPraHUYECKUX COCTUHEHUHN.

B pamkax oOpa3zoBaTenbHOTO Tpoliecca MO JaHHOW y4eOHOW IJUCIUILIUHE
CTYIEHT JOJDKCH MPHOOPECTH HE TOJBKO TCOPETUUYCCKUE 3HAHUS, MPAKTUUCCKUC
YMEHUS U HaBBIKU TIO CTIEIHMAIIBHOCTH, HO U Pa3BUTh CBOW I[EHHOCTHO-JIMYHOCTHBIH,
JyXOBHBIN MOTEHIIUAJ, CPOPMUPOBATH KaueCcTBa MaTPUOTA U TPAKJAHWHA, TOTOBOTO
K aKTMBHOMY Yy4YaCTUI0 B OSKOHOMHYECKOHW, MPOU3BOJCTBEHHOHN, COIMAILHO-
KyJIbTYPHOI M OOIIECTBEHHOM KU3HU CTPAHBI.

Bcero nHa uzyuenue yueOHOM TUCHUTITUHBI « OpraHudecKas XUuMUs» OTBOJIUTCS
408 akameMuuecKux 4acoB, U3 HUX 215 ayautopubix u 193 yaca camocTosTeIbHOM
paboThI CTYyIEHTA.

Pexomenyembie opmbl TEKyIIel arrectanuu: 3a4eT (3 ceMecTp), dK3aMeH
(4 cemectp).



5

IMPUMEPHBIA TEMATUUYECKHUM ILIAH

[IpumepHoe
Bcero pacnpeneneHue
HaumenoBanue pasniena (TeMbl) ayJIUTOPHBIX| AYJUTOPHBIX YACOB IO
9acoB BHUJIAM 3aHATUN
JIEKIHH | 1Ta00paTOpHbIC

1. OCHOBBI CTPOCHUSA OPTrAHUYECKUX COCAMHEHHH.
CrnekTpajibHble MEeTO/Ibl YCTAHOBJIEHHSI CTPOEHHSI 41 6 35
1.1. BBenenue B y4eOHYIO TUCHUIUIMHY
«Oprannueckas xumus». Knaccudukanus u
HOMEHKJIaTypa OPraHUYECKUX COETMHEHUIN 5 - 5
1.2. DneKTpPOHHOE CTPOCHUE MOJIEKY OPTaHUIECKUX
coenvHeHni. B3anMHOe BIUsSHUE aTOMOB B
MOJICKYIIE 7 2 5
1.3. IIpocTpaHCTBEHHOE CTPOEHHUE MOJIEKYJ
OpraHnYyecKux coequHeHuil. CTepeon3omepust 7 2 5
1.4. KucinoTHble 1 OCHOBHBIE CBOMCTBA
opraHuueckux coeauHenuit. Hykneoduibl u
anekTpoduisl Knaccudukanms peakimii
OpPraHUYECKUX COCTUHCHHM 5 - 5
1.5. CnexTpanbHble METOIBI YCTAHOBIICHUS
CTPOEHUS U UICHTU(PHUKAIIUU OPTaHMYECKUX
CO€JIMHEHUN 17 2 15
2. BaxxHeiimue KJIaccbl MOHO- H
NOJM(PYHKIMOHAIbHBIX OPraHMYeCKuX
COeIUHEeHUI: 0COOEHHOCTH CTPOEHUS U
HOMEHKJIATYPbI, PEAKIIHOHHAS CIIOCOOHOCTD,
uaeHTHpuKauus 80 10 70
2.1. YraeBosiopoibl 12 2 10
2. 2. 'anoreHonpou3BOoIHbIC YTIIEBOJOPOI0B 6 1 5
2.3. CiupTbl, PEHOIIBI, TUOJIBI, POCTHIE IPUPHI,
CYJIBbQUIBI 11 1 10
2.4. AMunsbl. A30-, I1a30COCINHCHHUS 17 2 15
2.5. Anpaeruabl U KETOHBI 12 2 10
2.6. KapOoHOBBIE KUCTOTHI, (YHKITMOHATLHBIC
MIPOU3BOIHBIC KAPOOHOBBIX KUCIOT 16 1 15
2.7. @yHKUHMOHAJIBHBIE TPOU3BOAHBIE YTOJIBHOU
kucnoThl. Cynb()OHOBBIE KUCIOTHI U UX
(GyHKIIMOHAJIbHBIE POU3BOIHBIC 6 1 5
3. I'eTepo)yHKIIHOHAIbHBIE OPTaHUYEeCKHe
coenuHenus. IlenTuanl u 0eJKn 17 2 15
3.1. T'unpoxcu-, heHon- u okcokapOOHOBBIE
KHCIJIOTBI 6 1 5
3.2. AMuHOKuCHOTHL. IlenTnasl u OeIKu.
AMUHOCTIUPTHI 1 AMUHO(EHOIBI 11 1 10
4. YraesBojasbl 12 2 10
4.1. MoHocaxapusl 6 1 5




[IpumepHoe
Bcero pacrpeeneHme
HaumenoBanue paszaena (Tembl) ayJIUTOPHBIX| AYJUTOPHBIX YACOB I10
9acoB BHUJIIAM 3aHATHN
JIEKIUU | 1TabopaTopHbIe
4.2. Onurocaxapuibl U MOJUCAXaPUJIbI 6 1 5

5. I'erepouuk/an4ecKkue coeJMHEHUs.
HykJieo3uabl, HyKJ1€0TH/IbI, HyKJIEeNHOBbIE
KHCJIOThI 31 6 25

5.1. OcobeHHOCTH HOMEHKIATYPbI, CTPOEHUS
reTePOLUKINYECKIX COeANHEHHUH. [IaTnaIeHHbIe

TFEeTEPOLUKINYECKUE COCTUHECHHUS 6 1 5
5.2. lllecTr4neHHBIE T€TEPOLUKINYECKUE

COCIMHEHUS 6 1 5
5.3. KonaeHCcupOoOBaHHbIE TETEPOLUKINIECKUE

COETUHEHUA. ATKATOUIBI 12 2 10
5.4. Hykneo3upl, Hykjieotuabl. [Tonstue o

HYKJIEMHOBBIX KHUCJIOTaX 7 2 5
6. OmbLIsIeMble JunuaAbl. U3onpeHonabl 12 2 10
6.1. OMbUIIEMBIE JTUTUBI 6 1 5
6.2. Tepniens! u TepneHouabl. CTEpOUIBI 6 1 5

7. Cunre3. MeToabl BbIJIEJICHUS W OYHUCTKH.
du3nyecKre KOHCTAHTHI BellleCcTBA KaK
KPUTEPHUHU YNCTOTHI U MICHTH(PUKALUHA 22 2 20

Bcero yacos 215 30 185

COILEPKAHUE YYEBHOI'O MATEPUAJIA

1. OcHoBBI CTpOeHHMSI OpPraHuYecKMX coeauHeHuii. CnekrTpajbHbIe
METO/bl YCTAHOBJICHHUS CTPOCHMS

1.1. BBeneHue B Y4eOHYH0 JAUCHMIUIMHY «Opranuyeckass XuUMHSA.
Knaccnduxkanus 1 HOMEHKIATYpPa OPraHUYeCKUX COeAMHEHU I

Oprannueckass XuMHsI Kak oOAHa u3 0a30BBIX MJUCIUIUIMH B CHCTEME
dbapmareBTHYeCcKoro 00pa3oBaHusl.

Knaccudukanus opranuyeckux coenvHeHuil. DyHKIMOHaJIbHAs rpynmna u
CTPOEHHUE YTJIEPOJIHOTO CKelieTa KaK KJIACCHU(PUKALMOHHBIE MPU3HAKU OPTaHUYECKUX
coelMHEHUH. [ TaBHbBIE KIIaCChl OPTaHUYECKUX COCIMHECHUN.

Homenknatypa oOpraHMYecKMX COCIMHEHUM, TPUBHUAIBHBIE  HA3BaHMUS.
OcHOBHBIE TNPHUHIMIBI cucTeMaTuueckord HoMenkiatypel |[UPAC (IUPAC-
MexyHapoIHbIA COI03 TEOPETUUECKOW U MPUKIAIHON XUMHUH): 3aMECTUTEIbHAS U
paavkano-(QpyHKIMOHATbHAsT HOMEHKJIATYPHI.
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1.2. DJIeKTPOHHOE CTpPOeHHEe MOJIEKYJ] OPraHMYeCKUX COeIMHEHUH.
B3auMHoe BjIMsIHME aTOMOB B MOJIEKYJIe

DNEeKTPOHHOE CTPOCHHE aTOMa YTIepoJia U TeTepOaTOMOB B COCTaBE MOJIEKYI
OpraHUYecKuX coeluHeHuil. Meron THUOpUAM3ALMU AaTOMHBIX opOuTaned u
AJIEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

Tunel XUMUYECKUX CBSI3€l B OpraHMYecKux coeAuHeHusx. KoBaneHTHble G- U
T- CBsI3H, T-(«0aHAHOBBIC») YIJIEPOJ- YIJICPOJHBIC CBSA3H MAJIBIX ITUKJIOB. CTpocHHE
nBoiHbIx (C=C, C=0, C=N) u Ttpoiiabix (C=C, C=N) cBs3eil; UX OCHOBHbIC
XapaKTEPUCTUKU (JITTMHA, DHEPTHS, OJSPHOCTD, MOJISIPU3YEMOCTb ).

JlenokanuzoBaHHasi xuMuyeckas cBsa3b. ComnpsbkeHue (m,m- U p,m-
conpspkeHne). CoNnpsyKEHHbIE CUCTEMBI C OTKPBITOM M 3aMKHYTOM LIENbIO. DHEPrus
comnpsbKeHus (Heprust AesoKanu3aiuu). MeTon MoJNeKyIIpHbIX OpOuTanel U MeToa
BaJICHTHBIX CXeM (METO]1 BaJICHTHBIX CBSI3€i1) KaKk CIOCOOBI ONMCAaHUS JAETOKAIU3aIH
JIEKTPOHHOM TUIOTHOCTH. [IOHATHE O G-Tt U G-p CONPSIKEHUH.

ApoMatuyeckoe CTpoeHHE Kap0o- U TEeTePOLUKINYECKUX COEIUHEHUI.
TepmoauHaMHuuyeckas: yCTOMYHMBOCTh apOMATHUECKUX COECIMHEHMH. Teopernyeckue
KpUTEpUU  apoOMaTHYeCKOro CTpoeHus, mnpaBwio Xwokkedasd. [lonstue 00
aHTUAPOMATUYECKMX W  HEApOMAaTUYECKHX  LHUKIMYECKHMX  COCIUHEHUAX C
MaKCUMAaJIbHBIM YUCJIOM YEPENYIOLIUXCS IBOMHBIX U MPOCTHIX CBA3EH.

B3auMHOe BiusSHHE aTOMOB B MOJIEKYJaX OPraHUYECKUX COCAUHEHUH U
CHocoObl €ro mepenayu. DIEKTPOHHbIE 3(DQPEKTh: UHAYKTUBHBIA M ME30MEPHBIM.
DONEeKTPOHOJOHOPHBIE M 3JEKTPOHOAKIENTOpPHbIE 3amecTuTenu. IloHsTHEe O
IIPOCTPAHCTBEHHBIX 3P PeKkTax.

Pacnipenenenne »IEKTPOHHON MJIOTHOCTM B (DYHKIHMOHAIBHBIX Tpymnmax u
YTJIEBOAOPOJAHONM OCHOBE MOJIEKYJIBI.

1.3. IIpocTpaHcTBeHHOE CTPOEHHE MOJIEKYJ OPraHMYeCKUX COeIUHEHMN.
Crepeousomepust

Kondurypamuss u xoHdpopmanus Monekynbl. HM300pakeHne u 3amuch
IIPOCTPAHCTBEHHOI'O CTPOEHUS MOJIEKYJIBI: MOJIEKYJIIPHBIE MOJIEIIH,
crepeoxuMuyeckue (opmyibl, IpoekuroHHble (opmynasl dumepa u HpioMeHa.
CBsi3p NMPOCTPAHCTBEHHOTO CTPOCHHUSI MOJIEKYJ C OHOJIOTMYECKOH aKTHUBHOCTBIO
BEIECTBA.

XupanbHble U aXUpalbHblEe MOJEKYJIbl. DJIEMEHTbl CUMMETPUH MOJIEKYJIbI
(LeHTp, TIUIOCKOCTh M OCh CUMMeETpuH). LIeHTp XHUpambHOCTH MOJIEKYJIbI,
acCUMMETpUYECKUH aroM yriepojaa. Onruueckass aKTHBHOCTh KaK XapaKTEpHOE
(bu3MUecKoe CBOMCTBO BELIECTB C XUPAIbHBIMH MoJieKyJaaMu. [lonsipumerpusi, yroiu
BpalleHus, yAelIbHOe BpaleHue. JIeBo- 1 mpaBOBpalllaloIINe BEIIeCTBA.

Crepeouszomepusi. Kondurypammonnsie u KoH(OpMaImoHHbIC
CTEPEOU30MEPBHI. Kongurypanuonusie CTEPEOU30MEPHI: YHAHTUOMEPHI,
nuactepeoMepsl (o-, m-). Ctepeoxumudexas HoMmeHnknarypa: R, S- u D, L-cucrembr
0003HaYeHUs1 KOHPUTYpALlMU 3aMECTUTENEH Yy aCUMMETPUYECKOTO aToMa YIiiepoa;
E, Z-cuctema o0o3HaueHus1 KOHQUTypaLMK 3aMECTUTENEH Y IBOMHOM CBS3H.
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Crepeonsomepusi MOJEKYJ C OJHMM LEHTPOM XupaiabHOCcTH. (CBolicTBa
HSHAHTHUOMEPOB. DJHAHTHOMEPHI KaK ONTHYECKHWE aHTUNOAbL. Pamemarsl. MeTogsbl
pa3AcieHus paleMaToB.

Crepeonzomepusi MOJIEKYJ € JBYMs W 0OoJjiee LIEHTpaMU XHUPAIbHOCTH.
o-Jlmactepeomeprl. Me3odopma. Duzmyeckue W XMUMHUYECKHE  CBONCTBa
JINaCTEPEOMEPOB.

n-Jlnacrepeomepnl. CTpyKTypHBIE NTPU3HAKU T-IUacTepeoMepun. Orusnyeckue
Y XMMHAYECKUE CBOWCTBA T-AUACTEPEOMEPOB.

Kondopmanmonnsiii ananus. TopcHOHHBINH yroa. YTioBoe, TOPCHOHHOE U
BaHH-JIEP-BaaJIbCOBO HaIpshkeHuss B Mousiekyse. KoHdopmanuu 3acioHeHHBbIE,
3aTopMOkeHHbIE. Bripoxkaennbie koHpopmalu. Kondopmepsi.

Kongopmanun ankaHoB (3TaH, OyTaH), UX DHEpPreTUYECKash XapaKTEpPUCTHKA.
3urzaroodpasHas ¥ KJICIHEBUAHAS KOHPOPMALIMH AJIKAHOB.

Kondopmanuun nuxnoankanoB. HanpsbkeHHOCTh Manibix 1UKIOB. Hemiockoe
CTpo€HHE OOBIUHBIX UUKIOB. KoHpopManum 1UKIOreKkcaHa. OHEpreTuyeckas
XapakTepucTuka kKoHbopMaluii Kpeciaa U BaHHBL. AKCHUAJIbHBbIE M IKBAaTOPUAIIbHbBIC
cBa3u. MuBepcuss nwmkna. 1,3-/[makcualibHOE€ B3aMMOJEHCTBUE Y MIPOU3BOIHBIX
LUKJIOTEKCaHa. BiusHME 3aMECTUTENS Ha IOJIOKEHUE aKCHUaJIbHO-3KBATOPHUAIBHOIO
paBHOBECHS.

1.4. KuciaoTrHble M OCHOBHbIE CBOWCTBA OPraHMYeCKHX COeIMHEHUH.
Hykuaeopuasl u 3jexkrpopuiabl. Kiaaccupukanusi peakumii OpraHu4ecKHX
COeIMHEHNH

Kucmorer u ocHoBanus bpencrena-Jloypu. KOHCTaHTBI KHCIOTHOCTH U
OCHOBHOCTHM, KOHCTaHTa KHCJIIOTHOCTHU COINPSDKEHHOM OCHOBAaHMIO  KHCIIOTHI.
Hanpagnenune nporonutuyeckon peakuuu. KUCIOTHBIM M OCHOBHBIM PEaKIIMOHHBIE
LEHTPbI MOJICKYJIbI.

Opraanueckne OH, SH, NH u CH kucnoter. Opranudeckue m- 1 N-OCHOBaHUS
(amoHUMEBBIC, OKCOHHUEBBIC, CYJIb(POHUEBEIC).

[IpuunHbl, omnpenensromue KUCIOTHOCT UM OCHOBHOCTb  COCIMHEHUS
(9MEKTPOOTPUTIATEIPHOCTh W TMOJSPU3YEMOCTh aTOMa B PEAKIIMOHHOM IIEHTpE,
AJEKTPOHHBIE A(G(EKTh 3aMecTUTeNe Ha PEaKIUOHHBIM IIEHTpP, YCTOWMYHUBOCTH
COOTBETCTBYIOIIUX  CONPSDKEHHBIX ~ CyOCTpary  KUCIOT M OCHOBAaHMI,
COJIbBATAIIMOHHBIN AP (DEKT).

Kucnoret u  ocHoBanusi Jlbtouca, d1eKTpoduiabl W HYKICOQPHUIBI.
DNEeKTPOPUILHBIN U HYKICO(DUIbHBIM PEAaKIIMOHHBIM IIEHTPBI MOJIEKYIIbL. JKecTkue u
MSTKAE KUCJIOThI U OCHOBaHMS. [IpMHIMI JKECTKMX W MATKUX KUCIOT U OCHOBAHUI
(mpuanun XXMKO).

OOmme moHATHA: CyOCTpaT, peareHT, MPOAYKT PeaKIu; PEaKIMOHHBIA IIEHTP
MOJICKYJIbI;  PEAaKIMOHHAsi CIOCOOHOCTh  COCAWHEHUS; MEXaHWU3M  pEeaKIluH.
KnaccudukanmonHsie MPU3HAKY PEAKIIUU: KOHEUHBIM PE3YJIbTAT PEAKIINH, XapaKTep
paCIICTUIEHUs] CBSA3W; YHCJIO YaCTHUL, YYACTBYIOIIMX B JMMHUTUPYIOLIEH CTaaud
pEeaKunH.

Tunel peakuuii 1O  XapakTepy paACIICIUIEHUS KOBAJEHTHOW  CBS3U:
paJuKaJbHbIE, HOHHBIE, COIIACOBAHHBIE. ['OMO- M T€TEPOIMTUYECKOE PACIICIIIICHHUE
cBa3u. CTpoeHHME U YCTOMYMBOCTh NPOMEKYTOUYHBIX MPOAYKTOB PEAKLUU:
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CcBOOO/HBIX paJUKalIOB, KapOOKAaTHOHOB, KapOOaHHMOHOB. PeareHThl paauKaibHBIE,
ANEKTPO(PUIIbHBIE, HYKJI€O(DUIIbHBIE.

Tumbel peakuyii 1O KOHEYHOMY PE3YJIbTaTy: PEAKIUU MPUCOCIUHEHUS,
3aMeIleHUs], OTUIEIUICHUS (JIIMMUHUPOBAHUS ), IEPErPYIITUPOBKH, EPUITUKINYECKUE
peaKuuy, OKHCICHHUE W BOCCTAHOBICHHE OPTraHUYECKUX COCIAMHEHUMN, KHUCIOTHO-
OCHOBHOE B3aUMOJECHCTBHE.

MoHo- 1 GUMOJNIEKYIISIPHBIEC PEAKIIUU.

KuneTnuecku M TEpMOJMHAMUYECKH KOHTPOJUpPYEMbIE peakiuu. Permo- u
CTEpPEOCENEeKTUBHOCTD, CTEPEOCTEIIU(PUIHOCT PEAKIINU.

1.5. CnekTpajibHble METOAbI YCTAHOBJICHUS CTPOCHUSI M WACHTH(PUKALNH
OpPraHUYecKHMX COeIMHEeHHUil

CHekTp 3JIEKTPOMAarHUTHOro u3inydeHus. OCHOBHOE U BO30YKIEHHBIE
COCTOSIHUS MOJIEKYJIbl. ODHeprusi Bo30yxJeHusa. 30upaTenbHOCTh NOTJIOLIEHUS
sHepruu Mosekyaou. [Tpupona Bo30ykaeHNsI MOJIEKYJIbI ITPU MOTJIOIEHUHN SHEPTUHU B
pa3HbIX 00JaCTSIX CHEKTPA.

AOGcopOImoHHasi CIIEKTPOMETPHUsl B ONMKHEN yIbTpaduoIeTOBOM U BUIUMOMN
o0nacTax CHeKTpa, JAWala3oH perucTpauuu chekrpa. OnTuydeckas IUIOTHOCTh
pactBopa. CrocoObl NpEACTaBICHUS CIEKTpPa, MapaMeTpbl IMOJOCHI MOTJIOLIEHHUS.
MonekynspHple  OpOUTaIM  3JIEKTPOHOB, THUIBI  DJEKTPOHHBIX  IEPEXOJ0B
(BO30yXIleHUI) B MOJIEKyJie. DHEprus M BEPOATHOCTb JJIEKTPOHHBIX IMEPEXOOB,
napameTpbl COOTBETCTBYIOIIUX MOJIOC MOTJIOMICHHS B crieKTpe. CBA3b 3JEKTPOHHOIO
CHEKTpa BEILECTBA CO CTPOCHUEM MOJEKYJbl. XPOMO(OpPHBIE M ayKCOXPOMHbBIE
rpynmnsl. baTOXpOMHBIN U THIICOXPOMHBIM CABUTH, TUIIEPXPOMHBIA U THIIOXPOMHBIN
3¢ (}eKThl MOJOCH MOTJOMICHHS, UX MPUYMHBL. PacTBopuTenu s abcopOUMOHHOM
CHEKTPOMETPUHU B OIMKHEN yIbTpaHroaeTOBOM U BUAUMON 00JIACTAX CHEKTpA.

AOGcopOumoHHas cHnekTpoMeTpuss B HMH(pakpacHOM 00JacTu  CHEKTpa,
JMana3oH peructpauuu crekrpa. CrnocoObl NpeaCcTaBICHUs CIEKTpa, MapameTpsbl
10JIOCHI MoTJIoeHus. Tunbl KojaeOaHuit aTOMOB B MOJIEKYJIe. DHEPIUs BaJICHTHBIX U
nehOopMaMOHHBIX KOJIEOaHUM, MOJI0KEHHE COOTBETCTBYIOLIUX MOJIOC MOTJIOLIEHUS B
crekTpe. XapakTepUCTHUECKUE YaCTOThl KOJICOAHUNM U XapaKTepUCTUUECKHE TPYTIIbI
aTOMOB  MOJIEKYJIBI. 3aBHCUMOCTh  XapaKTEPUCTHYECKUX YacCTOT BAJIECHTHBIX
KOJICOaHHI OT CHJIOBOM MOCTOSIHHOM CBSI3M U MPHUBEJIEHHON MAaCChl TPYIIBI aTOMOB.
JlnanazoHbl XapaKTEPUCTUYECKUX YacTOT TPYyMI, COAEPXAIIMX aTOMBI BOJAOPOAA,
rpynn ¢ TPOMHOM M ABOMHOMN CBSI3SIMHU, 00JACTh «OTHEYATKOB NaibleBy». [loHmKeHNE
XapaKTEPUCTUUECKOM YacTOThl MPU OOpa30BaHUM TPYNIONW BOJOPOJHON CBSI3U U
COMPSKEHUU KPATHBIX CBA3EH B CTPYKTYpPE MOJIEKYJIbl. 3aBUCUMOCTh MHTEHCUBHOCTHU
MOJIOCHI TMOTJIOLIEHUS OT TOJIAPHOCTH CBA3M B XapaKTEPUCTHUYECKOW Tpymrie.
CrpaBOYHMKH XapaKTEPUCTUUYECKUX T'PYNIOBBIX YACTOT OPraHUYECKUX COEIMHEHUN
Pa3HBIX KJIACCOB.

CnektpoMeTpusi  SIAEPHOTO  MarHUTHOrO pe3oHaHca (AMP), ycrnoBus
pETUCTpAllMU  CIEKTPA. SIIEepHBIA MAarHUTHBIM PE30HAHC, DJHEPrus PEe30HaHCA,
PE30HAHCHAs YacToTa. 3aBUCUMOCTh PE30HAHCHOW YaCTOTHl OT MarHUTHOI'O MOMEHTA
Allpa U HaANpPsHKEHHOCTU MPUJIOKEHHOIO MAarHUTHOrO MOJiA. MarHuTHbIE CBOWMCTBA
anep, pasHoBugHocth Merojga SMP Ha sgpax atoMOB pasHbIX XUMHYECKHX
sneMeHTOB. CIEKTPOMETpHUSI SAEPHOTO MATHUTHOTO pe30HaHca Ha npoToHax (SAMP-
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'H). Dddexr skpanupoBaHus saep BOAOPOAA B MOIEKyJIE. XHMMHYECKHH CIBHT,
miKajga «aeiabTay (8), TeTpaMeTUJICHIIaH KaKk BHYTpeHHHI ctannapT. CIUH-CIMHOBOE
B3aMMOJICUCTBHE SAEP B MOJIEKYJIE, pacileryieHue (MyJIbTUILIETHOCTh) PE30HAHCHOTO
curnana B crekrpe. Knaccupuxanus criekrpos SIMP-'H. UnTepnperanus crekTpos
MIEPBOTO MOPSIAKA: YUCJIO CUTHAIOB B CIIEKTPE, MHTEHCUBHOCTh U XUMHUYECKU CIIBUT
CUTHaja, MyJIbTUIUIETHOCTh CUTHAJIa, KOHCTAHTA CIIMH-CIIMHOBOI'O B3aUMOJICVCTBUA.

[loHaTHE O CHEKTPOMETPUU SIACPHOTO MArCHUTHOIO pE30HAHCA Ha sIpax
yrepoaa-13 (SIMP-13C).

Macc-criektpoMeTpusi, Npupoja cuekrpa. MOJEKyISIpHbIA UOH, OCKOJIOYHBIE
uoHbl. OCHOBHBIC HampaBieHHUs (¢parmMeHTanuu MoJekynsl. OnpeneneHue
MOJIEKYJIIPHOM MacChl U MOJICKYJIIPHOUN (hOPMYIIBI.

2. BaxHeline KJIacChl MOHO- U NMOJU(PYHKIHOHAIBHBIX OPraHM4YeCKHUX
COCJUHEHUH: OCOOEHHOCTH CTPOCHMS M HOMEHKJIATYPbI, PeaKUMOHHAS
CIMOCOOHOCTDH, HIEHTU(PUKAUSA

2.1. YrieBoaopo/bl

AJKaHBI. HOMEHKJATypa, (U3MYecKue CBOMCTBA, PEAKIMU PATUKAIBLHOTO
3aMeIleHUs] Ha TMpUMepax TaJlOTeHUPOBAHUS, MEXaHU3M Sgr, PErHOCEIEKTHUBHOCTD
rajioreHupoBanusi. OKHCICHUE aJKaHOB.

BazenunoBoe macio, mapadus.

[uknoankanel: kKiaccudUKaius, HOMEHKIATypa, OCOOEHHOCTH CTPOEHUS U
XAMHUYECKUX CBOMCTB MaJIbIX HUKJIIOB. [[oOHATHE O MOJUIIUKINYECKUX CUCTEMAX.

[{ukstonpornan, UKIJIONEHTAH, IUKIIOTEKCaH.

Nnentudukanus ankaHOB U IIUKJIOATKAHOB, CIIEKTPAJIbHBIE XapaKTEPUCTUKH.

AJKeHbl: HOMEHKJIaTypa, (pu3uvecKkue cBOMCTBA. Peakiuu 35eKTpo(UiIbHOTO
MIPUCOETUHEHMUS, MEXaHU3M Ak. IIpucoenuuenune TraJI0r€HOB,
TUIPOTAIOT€HUPOBAHNUE, rUpaTanms, pOJIb KHCJIOTHOTO KaTanu3a.
PerunocenekTuBHOCTH AnekTpoduibHOro npucoeaunenus. [IpaBuno MapkoBHUKOBA,
€ro COBPEMEHHAas WHTeprperauus. Peakuuu pagukalbHOTO MPUCOEIUHEHHUS,
nepokcuaHbi dpdext Xapama. OxkucieHrue aakeHoB (THAPOKCUIUPOBAHHE, JKECTKOE
OKHCIICHHE, O30HMpPOBAHHWE, OJMOKCUIUPOBAHMWE). Peaknuum 1pu ydacTuum o-
VIJIEpOAHOTO aToma (aJUIMIIbHOE 3aMelleHue W OKuciieHue). [‘mapupoBanue
(BOCCTaHOBIIEHNE) AJIKEHOB.

AJKanueHbl. HOMEHKIATypa, kiaccudukamus. Peakmuu 3yieKTpodUiIbHOTO
NPUCOCIUHCHUST  (THIPOTaJIOTCHUPOBAaHUE, rajlioreHupoBanue). 1,2- u 14-
MPUCOCIMHEHUE Y  CONPSDKEHHBIX JUEHOB. Peakiuu  UHUKIONPUCOCIUHEHUS
(IMEeHOBBIN CUHTE3).

byranuen-1,3, uzomnpeH.

AJKUHBI: HOMEHKJaTypa, (pu3nueckue cBoiicTBa. Peakiuu 35ekTpoduiabHOTO
MpUCOeAUHEHUsI (TUIPOTAIOTEHUPOBAHKE, rajloreHupoBanue). ['uaparaius aqkuHOB
(peakmust KyuepoBa). Peaxkinmm BuHmimpoBanus. (OOpa3oBaHue aleTHUICHHIOB
MeTaJuIoB. Peakiiuu okucnenus. [ mapupoBanue.

Nnentuduxarus HEHACBIIEHHBIX YTJIEBOJIOPOJIOB, CIIEKTPAJIbHBIE
XapaKTePUCTUKH.

BricokoMonekysipabie  coequHeHus, ux Kiaccudukamus. CHUHTETHYECKUE
noguMepsl.  Peakiuum  nmonmMepuszanuu, — NOPEACTaBICHHME O  MEXAHMU3Max
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nonumepusanuu.  CrtepeoperyisipHoe  cTpoeHwe  nonumepoB.  [loamdTuies,
MOJIUTIPONWIICH, TOJUCTUPOJ, TTOJUBUHUIXIIOPUI, TIOJTUBUHWIOBBIN CIIUPT, Te(DIIOH,
Kay4YyKH.

Apenbl: knaccuukaiusi, HOMEHKIATypa, MOHOSIIEPHbIE apeHbl, (HU3UUYECKUe
cBoiicTBa. Peakiuu 51eKTpodUILHOTO 3aMEIEHUsS B apOMATHYECKOM KOJIbIIE,
MexaHu3M SgAr. ["aiorenrpoBaHre, HUTPOBaHUE, CyIb(QUPOBAHUE, ATKUIMPOBAHUE,
auMJIMpPOBAaHUE apeHOB. BinsHue 3aMecTuTeNned Ha CKOPOCTh pEakUuu U
opueHtauuto 3amenieHuss. Opwuentantsel | u Il poma, axkTuBHpyrOmIME H
Ne3aKTUBUpYIomKe 3amecTuTenu. CoriiacoBaHHasi U HECOTJIaCOBaHHAs OpPUEHTAIMS.
Peakiuu, nporekaronye ¢ moreper apoOMaTUIHOCTH B KOHEYHOM NpoaykTe. Peakuun
OOKOBOM IIEMHU Y TOMOJIOTOB O€H30J1a (TaJOT€HUPOBAHUE, OKUCIICHHUE).

ben3oi, ToIyoI1, KCUII0JIBI, CTUPOJI, KyMOJI, IIUMOJL.

MHorosiiepable  apeHbl € HU30JMPOBAHHBIMU  IUKJIaMH:  OudeHusn,
nudeHunMeral, TpudeHuIMeTaH. MHOrosiiepHble apeHbl C KOHJICHCHUPOBAHHBIMU
nukiamMu. HadTanuH: NOHMKEHHE apOMaTUYHOCTH, PEaKIUU dSIEKTPOPUIHLHOTO
3aMEIleHUs, OpHUEHTAllUd 3aMellleHus Yy HadTaaiuHa ¢ €ero MPOU3BOJIHBIX;
BOCCTaHOBJICHHE (TE€TPAJIMH, JEKAJIMH), OKUCJICHHE (HAQTOXUHOHBDI).

Hadranun, antpanen, genantpeH, terpaieH, 3,4-0eH30MUpeH. YTIEPOIHbBIN
CKEJIET TeTpalleHa KaK CTPYKTYpHasi OCHOBA aHTHOMOTUKOB TETPAITUKIMHOBOTO Psiia.

[TonsiTue 0 HEOEH30UTHBIX KAPOOIIMKINYECKUX ApOMATUYECKUX COCTUHEHUSIX.

Unentudukaius apeHoB, CIEKTPaIbHbIE XapaKTEPUCTUKH.

2.2. T'ajioreHONMPOU3BOIHBIE YIJIEBOI0PO/10B

Knaccuduxkanus, HomeHknaTypa, pu3ndecKkue CBOMCTBA rajJOreHIPOU3BOHBIX
YTJIEBOJIOPOJIOB.

["anoreHoankaHbl ¥ raJOTeHOUMKIOATKAHBI. XapAKTEPUCTUKH CBSI3E€H yTIIEPO-
rajjored  (JyIMHA, DHEPrusi, TMOJSIPHOCTh, MOJISIPU3YEMOCTh), PEaKI[MOHHAs
CIIOCOOHOCTh TaJIOTEHWIOB. Peakiuu HykIeo(pUIHLHOTO 3aMElICHUs; MEXaHU3MBI
MOHO- W OumonekymspHoro 3amemenus Syl w  Sy2. CuHTe3 Ha OCHOBE
raJIOT€HONPOU3BOAHBIX YTIIEBOJAOPOJIOB CIHMPTOB, MPOCTHIX M CIOXKHBIX A(HUPOB,
THUOJIOB, CYJIb(QUAOB, CYIb()OHUEBBIX COJIEH, aMUHOB, HUTPOIPOU3BOIHBIX,
HUTPUJIOB. Peakunu oTiieruieHus: (3IMMUHHPOBAHMSA): JIETUIPOTraOr€HUPOBAHUE.
Mexanu3Mbl MOHO- U OumonekyispHoro snumunupoBanuss E1 u E2. IlpaBuio
3aitiieBa.  KOHKypeHTHOCTh  peakuuii  HYKJICO(PWJIBHOTO  3aMEIIEHUs |
AJIMMUHUPOBAHUS. Peakiuu rajloreHoajikaHoB ¢ MmetauiaMu. Peaktus I punbspa.

Ammun- u  OeHsunranoreHubl. [IpuynHBI TOBBIIEHHONW PEaKIMOHHON
CITIOCOOHOCTH B PEAKLIUIX HYKJICOPUIBLHOTO 3aMeIIEHUS.

Bunun- u apunranorenuasl. [IpydrHbl HU3KOW MOABUXKHOCTH TaJIOTEHA.

DTOPOYIIIEBOIOPO/IbI, 0OCOOCHHOCTH (PU3MUECKUX U XUMUYECKUX CBOMCTB.

DTWIXJIOpUJ, TeTpaxjopomMeraH, xjopodop™m, uoA0POPM, BUHUIXJIOPHUII,
XJIOPOCH30J1, AJUTAIIXIIOPUT, OCH3UIXIIOpU/I, GTOPOTAH.

Nnentudukauss raJoreHONPOU3BOIHBIX — YTIIEBOJOPOAOB, CIHEKTPaTbHBIC
XapaKTePUCTUKH.

2.3. CnupThl, (PeHO0IbI, THOJIBI, MPOCTbIE I(PUPDbI, CYIb(UABI

CrupTtsel: knaccuduKkaims, HOMEHKIaTypa, ¢pusndeckue cBoiicTBa. Kucioruoie
CBOICTBa, oOOpa3oBaHue ankorojsiToB. (OCHOBHBIE CBOWCTBA, 0Opa3oBaHUE
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OKCOHMEBBIX COJIeH. MEXMONEKYISIPHbIE BOJOPOJHBIE CBSI3U. Peakunu 3amereHust
TUAPOKCUIBHOM TPYyNIIbl B PEAKUUSIX C TAJION€HOBOAOPOJAMU W TaJOTE€HUJAMHU
docdopa, THoHMIXIOpUAOM. HykieodunbHble cBOWCTBAa CHHPTOB; 0Opa3OBaHUE
MPOCTBIX U CIIOKHBIX 3QUPOB, CIOKHBIE YQUPBI HEOPTaHUUYECKUX KUCTOT (CyIb(aThl,
dbocdartel, 1u- u Tpudocdarel). Peakuuu >MMMUHUPOBAHMS, BHYTPUMOJIEKYJISIpHAS
aeruaparanus cnuptoB. OKUCIEHNUE CIIUPTOB.

MeraHo1, 3TaHOJI, TPOIAHOJIbI, OYTaHOJIbI, OCH3UIOBBIN CITUPT.

MHOTOAaTOMHBIE CHUPTHI, KHCJIOTHBIE CBOWCTBAa, OOpPa30BaHME XEJATHBIX
KOMILIEKCOB BUIIMHAJILHBIMU JIUOJIAMHU.

OTUICHTIIUKOJIb, TIIUIEPHUH.

Nnentudukarus CoupToB, CIIEKTPATBHBIE XapaKTEPUCTUKH.

@deHoJIbl: KIaccu(pUKalns, HOMEHKIAaTypa, (pusznyeckue cBoiictBa. Kucnorueie
CBOMCTBa, oOpa3zoBanue (QenonsiToB. HykneoduiabHble CBOICTBa, 00pa3zoBaHUe
OPOCTBIX U CHOXHBIX 3¢upoB. Peaknuu s>IeKTpOPUIBLHOTO 3aMeIlleHHus] B
apoMaTU4YeCKOM sijipe (DEHOJIOB: TaJIOreHHUpPOBAHUE, HUTPOBAHUE, CYyJb(pUpoBaHUE,
HUTPO3UPOBAHME, KapOOKCUIIMPOBAHHUE, dbopmuIIpoBaHue,
TUAPOKCUMETUIIMPOBAHUE, aJKWIMpOBaHUE, amuiaupoBaHue. OkxucieHue (QeHoJOoB.
deHoJbHbIE aHTUOKCHIAHTHI. BoccTaHOBIIeHHE PEHOIIOB.

®enon, 2,4,6-tpuHutpodeHon (MUKpUHOBas KucioTa); 1- U 2- HadTOMIHI,
MUPOKATEXUH, PE3OPIIMH, TUAPOXUHOH, (DIOPOTIIIOINH, TUPOTAILIOIN.

Nnentudukanus GpeHosIOB, CIEKTPAIbHbIE XapaKTEPUCTUKH.

[Ipoctbie 3upbl: HOMEHKIATypa, (PU3NUECKHE CBOMCTBA, OCHOBHBIE CBOMCTBA,
oOpa3oBaHue OKCOHMEBBIX COJIEH, HYKJI€O(pHIbHOE pacuienieHue
raJIor€HOBOJOPOJAaMH, OKHCJICHHE. [IpencraBnenue 00 OpraHUYeCKuX
ruaponepokcunax u - nepokcugax. Oxcupansl  (1,2-3m0KcHIBI), OCOOCHHOCTH
PEaKIIMOHHON CIMOCOOHOCTH, PACKPBITHE IMKJIA C OOpa30oBaHUEM BHUIIMHAIBHBIX
JTMOJIOB U TeTepodyHKIIMOHATBHBIX cupToB. [loHsATHE 0 KpayH-3(dupax.

HustwnoBeiit  a¢up, anuzon, deneron. JluokcaH, Terparuapodypas.
[1OMMATUIEHTIUKOJIb.

Nnentudukarus npocThix 3QUpoB, CEKTPaTbHBIE XapaKTEPUCTHKHU.

Tuonel: HOMeHKIIaTypa, Gu3NUeckue CcBoicTBa. KHCIOTHBIE CBOMWCTBA,
oOpa30BaHNE THOJIATOB U COJIEH ¢ KaTMOHAMU TSKENbIX MeTauioB. HykneoduibHbie
CBOMCTBa: oOpa3oBaHHE CYIb(PHUIOB U CEPHBIX aHAJOTOB CIIOKHBIX J(PHUPOB.
Oxucnenve a0 JOUCYIbPUIAOB U CYJIb(OHOBBIX KHUCIOT. BoccTaHoBienue 0
yTIE€BOAOPO/IOB.

Cynpuasl: HOMEHKIaTypa, (¢usudeckue cBoicTBa. HykieoduiabHbie
CBOMCTBa, OOpa3zoBaHHE CYyJb(POHUEBBIX cojieid. OkuciaeHue 10 CyIb()OKCUIOB U
cyJb(poHOB. JIuMeTHUICYIbHOKCHUI.

CrnekTpanabHble XapaKTePUCTUKH THOJIOB U CYIb(PUIOB.

2.4. AMuHBI. A30-, 1MAa30CO€AMHEHUS

AMUHBL: KTaccu(puKanus, HOMEHKIATypa, ¢usndeckue cBorcTBa. OCHOBHBIE
cBOMCTBa anupaTUYECKUX U aApPOMATUYECKHMX aMHHOB, aMMOHHUEBBIC COJIH.
KucnoTHeie cBOiicTBa aMWHOB, aMHUAbl MIEJIOYHBIX MeTauioB. HykimeodunsHbIe
CBOMCTBa, OOpa3oBaHWE AMUHOB, YETBEPTUYHBIX AMMOHHEBBIX COJIEH M aMHJIOB.
YeTBepTUUHBIE aMMOHHUEBBIE OCHOBAaHMS, WX pAaCHICIUICHUE NPU HarpeBaHUMU.
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KapOunamunHas (M30HUTpUIIbHASA) peakuus. Peakuuu NEepBUYHBIX, BTOPUUYHBIX M
TPETUYHBIX ATU(PATHUECKUX U aAPOMATHUYECKUX AMUHOB C a30THCTOM KHUCIOTOM.
Peakiuu  snekTpo@uiIbHOTO  3aMelIeHHss B~ apOMAaTUYECKMX  aMHUHax:
raJIoreHUpoBaHue, CyJb(PUpOBaHNE, HUTPOBAHUE, AIKWINPOBAHUE U AllUIIMPOBAHUE.

OTun-, AUATHI-, TPUATWIAMHHBI, OSTUICHAUAMUH, T'€KCaMETUJICHIUAMUH,
aHwinH, N-meTwianwivH, N, N-IUMETUIAHWINH, TOJYUAUHBI, (EHETUINHBI,
nubeHnIaMuH, GeHUIeHHaMUHbI (0-, M-, TI-), HAaQTHIAMHUHBI.

Nnentudukarus aMrUHOB, CIIEKTPAIbHBIC XapaKTEPUCTUKA aMHUHOB.

Hnazo- um asocoenmuHeHms: Kiaccudukaiums, HoMmeHkiIatypa. CrpoeHue
apoMaTUYECKHUX COJIeW ua3oHus. Peakius 1ua30TUpOBaHUs, €€ MEXaHU3M, YCIOBUSA
npoBeJeHUs. Peakiuum apoMaTHYECKMX COJEH JUA30HMS C BBIJCICHUEM a30Ta,
3aMelIeHrue JIMA30TPYNIbl  Ha TUJIPOKCUTPYNNY, IKOKCUTPYIIY, TaJIOTEHBI,
[IUAHOTPYIIYy, HUTPOTPYMIy, BOJOPOJ. Peaknuu apomMaTHYECKUX COJEH Ha30HUS
0e3 BbLIENICHUs a30Ta. A30COYETaHHE KaK PEeaKius 3JIEKTPO(UILHOTO 3aMEIICHUS.
Hcnonb3oBaHue peakmuu a30CcoueTaHus g uaeHTUPUKanuu  (QeHoJoB U
apOMaTUYECKUX AaMHUHOB. A30KpacuTeidu (METWIOBBIM OpaH)KEBBbIM, METHUIIOBBIN
KPACHBIN), UX UHANKATOPHBIE CBONCTBA.

Amudarnyeckue auazocoenuHeHus. JluazoMmeraH, €ro  aJKWIMPYIOIIUE
CBOMCTBA.

2.5. Alpaeruibl 1 KeTOHBI

Knaccudukanus, HOMEHKIaTypa, (U3MYECKUE CBOICTBA, pEaKIMOHHAs
CIIOCOOHOCTH QJIBJIETU/IOB U KETOHOB.

Peakunu HyKJI€OQUILHOTO MPUCOEAUHEHUS, UX OOPaTUMOCTh U MEXaHU3MBI.
KucnoTtHelii katanu3 HykieoduibHOro npucoeauHeHus. I[lpucoennHnenurie BoOAbI
(oOpazoBaHue ¥ YCTOWYMBOCTb THAPATHBIX (OPM albJIETUIOB M KETOHOB).
[Ipucoequuenne  crnuptoB  (oOpa3oBaHWe  MojyareTaieil U aneranei),
MPUCOCIMHEHNE TUIPOCYIh(UTa HATPHs, IMAHOBOAOPOJA, MArHUHOPraHUYECKUX
coenuHenuit  (cuHTe3 cnuptoB). [lomumepuszanusa anpaerugoB  (mapadopm,
napajabJIeru).

Peakiuu mpucoequHEeHUA-0TIICIUICHUS; 00pa3oBaHUE WMMHUHOB (OCHOBaHUM
[udda), oOkCcMMOB, THUIPA30HOB, CEMUKAPOA30HOB, THOCEMHKAPOA30HOB.
BzaumopeiicTBue dhopmanbaeruia ¢ aMMHakoM (TeKCaMETHIICHTETPAMUH).

Peakiun ¢ ydactuem CH-KHCIOTHOrO IIEHTpa O-YIJIEPOJHOTO aToma
albACTUIOB M KETOHOB. EHoNM3alus, CTPOCHHE EHOJIST-UOHA, KETO-CHOJIbHAS
tayromepus. KoHaeHcanuu anbAOJIbHOTO W KPOTOHOBOTO THUIIOB, NEPEKPECTHBIC
KOHJIeHCAIH. -] amoreHupoBaHue aabJIeruI0B U KETOHOB, TAIO(POPMHBIC PEaKIIHH;
nonodopmHas mpooda.

OkucneHue # BOCCTAHOBIICHHE aJbJETMJAOB W KETOHOB. OKHUCIECHUE
anpnerufoB ruapokcunamu cepedbpa u meau (II). BoccraHnoBinenune anbaeruyioB u
KETOHOB THAPUAAMU U KOMIUIEKCHBIMHU THApPUAAMU MeTauioB. BoccTtaHoBieHue 1o
Kwxuepy-Bonbpy u  Kiemmenceny kak crmocoObl yOal€HHs OKCOTPYIIIBI.
JucnponopiiMoOHUpOBaHUE anbaerua0B (peakuus KaHHuIapo).

dopmanbaeTull, aleTAIBACTUl, XJOpalb (XJOpaJruapar), axKpoJICHH,
OCeH3aJIbJIETH/I, allETOH, IUKJIOTEKCAHOH, alleTO(PEHOH.

Nnentudukaius anbaerujoB U KETOHOB, CIIEKTPAIbHBIE XapaKTEPUCTUKH.
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XunoHbl. OCOOEHHOCTH CTpPOCHUSI O€H30- M HAPTOXWHOHOB, (HHUIUUYECKUE
CBOMCTBA. M-AKUENTOPHBIE CBOMCTBA. OKUCIUTEIBHBIE CBOMCTBA XUHOHOB; PEAKIINU
NpUCOEINHEHUs. AHTpaXUHOH. Y OuxuHoHbl. Butamun K.

2.6. KapOoHoBble  KHCJI0TBHI, (YHKIHOHAJbHbIE  TPOU3BOIHBbIE
KapOOHOBBIX KHUCJIOT

KapOGoHoBble  KHCIIOTBI:  KJIacCU(pUKALUSI, HOMEHKIaTypa, (U3nUYecKue
CBOWCTBA.

Crtpoenne kapOokcunat-uoHa. KucIoTHBIE CBOMCTBA MOHO- M TUKApOOHOBBIX
KHCJIOT.

Peakuun HyKI€O(HILHOTO 3aMEMIEHUS y SP>-THOPHAHOTO aroma yIiepoaa;
oOpa3oBaHue (YHKIIMOHATBHBIX MIPOU3BOIHBIX KapOOHOBBIX KHCJIOT
(raloreHaHTUAPUABI, AaHTUAPUIBL, CHOXHBIE d¢upbl, amuasl). OOpa3oBaHue
LHUKINYECKUX aHTUAPUAOB STHTAPHOM, TIIyTapOBOM, MAJIEMHOBON KHCIIOTAMH.

['amorenupoBanue anudaTUuecKux KapOOHOBBIX Kuciaor 1o ['emtro-
@onpraply-3€IMHCKOMY; HCIIOJIB30BAHUE OL-TAJIOI€HO3aMEIICHHBIX KHUCIOT IS
CUHTE3a OL-TUAPOKCHU-, O.-aMUHO- U O, B-HENpeaeabHbIX KUCIOT.

JlexapOOKCHMIIMPOBaHUE MOHO- U IUKAPOOHOBBIX KUCJIOT.

MypaBbuHasi, yKCyCHas, NpPONHWOHOBAas, MacjsfHas, H30BAJIECPUAHOBAS,
aKpuJIOBasi, METaKpuioBas, OCH30MHAas W KOpUYHAs KHUCJIOTHI, IaBeJIeBasd,
MaJOHOBasl, SHTapHas, TJyTapoBas, aJWIMHOBAs, MajeuHoBas, ¢Qymaponas,
(TaneBble KUCIOTHI.

OyHKIMOHANBHBIE IPOU3BOJIHBIE KApOOHOBBIX KHUCIOT: Kiaccuukaius,
HOMEHKJIATYpa, PEaKkiMy HYKJICO(PHIBHOTO 3aMelleHHs (peakiiy allmIupOBaHUs),
CpaBHUTEJIbHAS XapaKTEPUCTUKA ALMIIUPYIOIIEH CIOCOOHOCTH.

AHTUApUIBI U TaJOre€HAHTHAPUAbl KaK AKTUBHBIC ALMJIMPYIONIUE areHTHI.
VkcycHblil  anrugpuna. Auerwinxiopun. @DrtaneBwiid  aHruapun. Denondraneus,
CUHTE3, UHAUKATOPHBIE CBOMCTBA.

Cnoxsble 3pupbl. KUCTOTHBIA M IIETOYHON THUIPOIU3 CIOXKHBIX 3(UPOB,
nepesTepudukanus, aMMOHOJIN3 CIOXKHBIX 3(pupoB. ClnoxHOIPUPHAS KOHACHCAIUS.
CH-Kucnorusie cBoiictBa ManmoHoBoro 3¢upa. CuHTe3 KapOOHOBBIX KHCJIOT Ha
OCHOBE MaJIOHOBOTO 3(pupa. DTHIaeTar, MaJIOHOBBIN 2Pup.

Amuabl KapOOHOBBIX KHUCIOT. OCOOCHHOCTH CTPOEHHS aMUIHOW TpYIIIBI.
KuciioTHO-OCHOBHBIE CBOMCTBA aMU10B. KHCIIOTHBIN U IIEIIOYHOW THPOJINA3 AMHUIOB.
Pacmieruierre aMyu0B THIIOOPOMHUTAMH M a30THCTOM KHUCIOTOM. [lermapararus B
HUTPUJIBL. DTaHAMUJI, OCH3aMUI.

I'mpponns, BOCCTaHOBIEHWE HUTPUIOB. HWMHIBI, HX aAJIKWIMPOBAHUE,
TUAPOJIN3.  DTAHHUTPUI, OCH30HUTpUI. ['wmapa3uabl KapOOHOBBIX  KHCIOT.
['mapokcaMoBBIE KMCIOTBHI.

Nnentudukanus kapOOHOBBIX KUCIOT U UX (QYHKIUOHAIBHBIX MPOU3BOAHBIX,
T'HAPOKCAMOBast MPo0a, CIEKTPATbHbBIE XapaKTEPUCTUKH.

[TonukoHIEHCAIIMOHHBIE BBICOKOMOJIEKYJISIPHBIE COECTMHEHUSL.
[TonukonneHcauusi TUKapOOHOBBIX KHUCIOT C JUAMUHAMU KaK CHOCOO MOJyYeHHUS
MOJIMAMHUJIOB. Harimon. [Tommmepu3zanust €-KarpoJlaKkTama (KampoH).
[TonukonaeHcanus AMKapOOHOBBIX KUCIIOT C ATHJICHTJIMKOJIEM (JIaBCaH).
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[Tonucuiokcanbl. CTpOE€HNE CUIOKCAHOBOW CBSI3U, CBOMCTBA MOJUCUIOKCAHOB
(TepMuYecKasi yCTOWYHUBOCTh, THIPOGHOOHOCTH, OMOJIOTHYECKast HHEPTHOCTD ).

2.7. DyHKIHOHAJIbHbIE TPOU3BOIHbIE YI0JbHOH KUCJIA0THI. Cy/iboHOBbIE
KHCJIOTHI U X QYHKIHMOHAJIbHbIE IPOU3BOIHbIE

OYHKIIMOHAIbHBIE MTPOU3BOAHBIC YTOJIBHON KUCIOTHI: (DOCTEH, XJIOPYTOIbHbIE
a¢upel, kapOaMuHOBasi kuciora W ee 3upsl (yperansl). Kapbamua (MoueBuHA):
TUIPOJIU3, OCHOBHBIE M HYKJIEO(HUIbHbIE CBOMCTBA. ALMIMOYEBUHBI (YypEUIIbI),
YPEUIOKUCIOTEI. B3anMOAENCTBME MOYEBHMHBI C  A30TUCTOM  KHCIOTOW H
runoopomutamu. OOpazoBanue Ouypera; OuyperoBas peakuus. ['yaHHIUH, €ro
OCHOBHBIE CBOMCTBA.

CynboHOBBIE  KHCIOTHI: KIAacCHU(UKalUsi, HOMEHKIATypa, KHUCIOTHBIC
CBOIiCTBa, oOpazoBanme coieil. JlecynbhrupoBaHue apoMaTHUECKUX CYIb(OKUCIOT.
HykneodunbHoe 3amenieHue B apeHCYJIbGOKHUCIOTaX (peakiusi IIETOYHOTrO
wiaByieHus1). DyHKUMOHABHBIE TMPOU3BOJHBIE CYIb(POKUCIOT: 3PUPbI, aAMHIBI,
XJIOPAHTUPUIBI.

3. T'etepodyHKUMOHA/IbHbIE OpraHuvyeckue coeauHenusi. IlenTuabl u
0eku

3.1. 'mapokcu-, peHoJI- 1 OKCOKAPOOHOBBIE KMCJIOTHI

['napokcukapOOHOBBIE KHCJIOTBI: Kjaccuduxanus, HOMEHKJIATypa,
XMMHUYECKHUE CBOMCTBA KaK reTepOoyHKIMOHAIBHBIX coennHeHui. Crneuuduueckue
peakuun o-, B-, y-, O-THAPOKCUKHUCIOT. JIakTOHBI, JakTHABL. OIHOOCHOBHBIE
(MOJIOUHBIE), BYXOCHOBHBIC (BUHHBIC, SIOJIOYHBIE) U TPEXOCHOBHBIC (JIMMOHHAS)
KHCJIOTBI.

®enonkapOOHOBbIE KUCIOTHL. CaluuuioBas KHCIOTa: XUMUYECKHE CBOWMCTBA
KaK TeTepoPYHKIMOHAIBHOIO COEAMHEHHUS; A(QUpPHl  CaJUIMIOBOM  KUCIOTHI
(MeTwicanuuiaT,  (QEHWICATUIWIAT,  aleTWICAIUIUIOBAs  KUCIOTa).  1-
AmunocamuiuioBas  kucinota  (ITACK). KymapoBasi, ramioBas  KHUCIOTBHI.
[TpencraBienue o 1yOUIbHBIX BEIIECTBAX.

OkcokapOOHOBBIE KHUCJIOTHI: KjacCU(UKaIUsi, HOMEHKJIATypa, XHUMHYECKUE
CBOMCTBAa Kak reTepo(yHKIMOHAJIbHBIX COEIWHEHHH, CcreuupUuuecKrue CBOWCTBA.
Kero-eHonbHast TayTomepus [-IUKApOOHWIIBHBIX COEJUHEHUN (aleTUIAlETOH,
aneToykcycHbii 3¢up). CuHTe3 KapOOHOBBIX KHCIOT M KETOHOB Ha OCHOBE
alleTOyKCyCHOTO  3¢upa. ['nuokcuiioBas, NHUPOBUHOTPAgHAs, Aall€TOYKCYCHasd,
IaBEJIEBOYKCYCHAs, O.-KETOTIYyTapOBasi KUCIIOTBHI.

3.2. AMUHOKHUCHOTHI. [lenTuabl u 0eJIKH. AMMHOCIIMPTHI 1 AMHUHO(EHOJIbI

Knaccudukanus amMuHOKUCIOT. AMUHOKapOOHOBbIE M aMUHOCYJb(OHOBBIE
KHUCJIOThl. XWMHUYECKHE CBOWCTBA Kak TIeTepO(YHKIMOHATBHBIX COEAUHEHUI.
Crnenuguyeckue peakiuuu o-, -, Y-, O0-aMUHOKapOOHOBBIX KHCIOT. JlakTamsl,
nuKeronunepasuHbl. [ToHsTHE O CTpOCHUH B-TaKTAMHBIX aHTUOMOTHKOB.

0.-AMUHOKHUCIIOTBI: CTPOCHUE U KIacCU(pUKAIUS O.-aMUHOKAPOOHOBBIX KUCIIOT
0enKoB, cTepeonzomepus, PU3NYecKue CBOICTBa, aM(OTEPHOCTb, U303JIEKTPUUYECKas
TOUYKa, 00pa30BaHUeE XeJaTHbIX coequHeHnH. MaenTudukamnms o-aMUMHOKHUCIIOT.
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[lentunet u Oenku. CtpoeHue. AMugHAs TPUPOAA TENTHUTHOW CBS3H.
YacTuuHbIE W TOJHBIM  THAPOINU3, aM(OTEPHOCTh TMENTUIOB U  OEJIKOB.
Nnentudukarus nenTuaoB U OCIKOB.

[lentugHas mnpupojia HEKOTOPHIX TOPMOHOB (OKCHUTOIIMH, Ba30IMPECCHH,
WHCYJIMH) U JICKAPCTBEHHBIX CPEJICTB (SHAJIAIPHI).

a-AMUHOMacIgHas kuciora. [Tupaneram.

n-AMUHOOEH30MHass  KkucioTa. beH30kamH, TMpOKauWH, MPOKAUHAMU]IL.
0-AMHHOOEH30Has (AHTPAHWIIOBAs ) KHCIIOTA.

CynbdanunoBas kuciota. Cynshanmiamua (ctpentonus). OOmuid mpuHITUT
CTpOEHUS CyJIb(paHUIAMUTHBIX JICKAPCTBEHHBIX CPEIICTB.

n-AMUHO(GEHOI, €ro  TPOW3BOJAHBIE, TMPUMEHSIEMBbIE B  MEIUITMHE
(mapaueramon). Karexonamunsl. AnpeHallvH, HOpaapeHAIVH.

buorennsie aMuHbI; 2-aMUHOATaHOJI (KOJIAMHH ), XOJIMH, alleTUIXOJIUH.

4. YriaeBoabl

4.1. MoHocaxapuabl

Knaccudukanus moHocaxapusioB (ajabAo3bl U KETO3bI, MEHTO3bl U T'€KCO3bI);
JIe30KCU- U amuHocaxapa. HoMeHnknatypa MoHocaxapuaoB. Crepeouzomepusi; D- u
L- crepeoxumuueckue psapl, SMUMEpbl. OTKPBITBIE W LUKIMYECKHE (DOPMBI
(pypanosbl, mupanossl). o- U B-Anomepsl. @opmynsl Xeyopca. Kondopmaruu
nuKInyeckux ¢GopM. L{ukino-okco- (KojbyaTo-LIETHAs) TayToMepus. MyTrapoTanus
pacTBOPOB.

dusnueckue CBOWCTBA MOHOCaXapuJ10B. XUMHYECKUE CBOMCTBA
MoOHOcaxapuaoB. (OOpa3oBaHWE TPOCTBHIX U  CJHOXKHBIX d¢upoB. Peakuun
noJIyaleTadbHOM TpyMIbl: oOpazoBanue TUko3uaoB. O-, N- u S-Tmuko3umbl; ux
oTHoleHne K rugaposnsy. llonstue o C-rnuko3ugax. M3omepuszanus B MIETOYHOM
cpene (peakius osnuMmepusanuu). OKHCICHHE MOHOCaXapuioB. [ JIMKOHOBBIE,
INIMKApOBbIE M TJIMKYPOHOBBIE KHUCJIOTBHL. BoccTaHOBIEHHME MOHOCaxapuaoB B
MOJIUOJIBI (QJIBJIUTHI).

[Tento3sl: D-apabunosa, D-kcunoza, D-pu6o3a. I'ekco3sl: D-riroxosa,
D-ranakrto3a, D-manHoza, D-¢pykroza. 2-Jlezokcu-D-puboza, D-riroko3amuH,
D-copOur, kcunut. D-I'mtokyponoBasi, D-ranaktypoHoBasi, D-rimtokoHOBasi KUCIOTHI.
AckopbunoBas kuciorta (ButamuH C).

4.2. Oaurocaxapuabl ¥ MOJUCAXAPHUIBI

CtpoeHre BOCCTAaHABIMBAIOIIMX M HEBOCCTAHABIMBAIOIIMX JUCAXAPUIOB.
HomMmenknaTtypa onmrocaxapunoB. TayToMmepusi BOCCTaHABIMBAIOUIUX JTUCAXAPUIOB.
[Munponuz, metanonu3. CrnoxkHble U IpocThie 3upbl. OTHOIIEHNE K OKUCIICHHUIO.

ManbTo3a, nemmodnosa, 1aKTo3a, caxaposa.

Knaccudukanus mnomucaxapuaos. [lpuHnuMm cTpoeHHs U HOMEHKIIATypa
roMmornoscaxapuaoB. CIOXHBIE W TPOCThie A(UPHI TOJHUCAXAPHUIOB: aIETaThI,
HUTPATHI, METUII-, KAPOOKCUMETHII- M TUITUIAMUHOI THIIIIEIUTION03A.

Kpaxwman (ammio3a, aMUIIONIEKTHH), TIIMKOTEH, TIEJUTI0JI03a, XUTUH, JEKCTPaHbI,
WHYJIMH, TIEKTUHOBBIC BElIeCTBA. [ P03 MOJIUCaXapyI0B U UX TPOU3BOIHBIX.

['manyponoBas kuciorta. XoHIApoUTHHCYIbGATHI. ['enapuH.

[ToHsTHE O CTPOECHUY AMUHOTIUKO3UIHBIX AHTUOMOTUKOB Y TJIMKOIEITH/IOB.
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5. T'erepouukjgnyeckue coeanHenus. Hykieo3uabl, HYKI€OTHADI,
HYKJIEHHOBbIE KUCJIOTHI

5.1. Oco0eHHOCTH HOMEHKJIATYPbl, CTPOEHHMS TeTePOIUKINYECKUX
coequHeHui. [IaTHYI1eHHbIE reTePONUKINYECKHEe COeIMHEeHUSI

Knaccudukanus  rerepolMKIMYECKUX  coeluHeHui.  PomoHavasibHbIE
reTepoluKInYecKkue coequHeHus. OCHOBBI CHCTEMaTHYECKOM HOMEHKJIATYpHI.
CrpoeHre mSITH- U UIECTUWICHHBIX  apOMATHUYECKUX  IeTEPOLUKIMYECKHX
COCTMHEHHM, DSJIEKTPOHOU3OBITOUHBIE U AJICKTPOHOAC(HUIIUTHBIE TETEPOLUKIIBL.
XapakTepuCcTHUKa TEPMOJIMHAMUYECKOMN YCTOMYHUBOCTH apoOMaTUYECKUX
reTEPOLUKIIOB.

[IaTHuYEeHHBIE TETEPOLMKIBI C OOHUM rerepoaroMoM. KHCIOTHbBIE cBOMCTBa
nupponia. AuuaodobHocTs mHppona u ¢ypaHa. Peakuuu 31aeKTpO(UIBHOTO
3aMeleHus. Peakiimym BOCCTaHOBIEHUS U OKHCIICHHS.

[Tuppoin, THOdeH, pypaH, MUPPOIUIUH, TETPAruapodypaH.

Oypdypodn, ceMukapba3zoH 5-aurpodypdypona (HuTpOdypa).
[{nanokobanamun — BuTamMuH Bio. benzomuppon (uHmOM), B-UHIOIMUIYKCYCHAS
kuciora. [lonarue o crpoenuu xjiopodusia u TeMOTIoOnHa.

[laTUuneHHble TEeTEPOUMKIBI C JABYMsS TIe€TepoaToMaMH. ApOMaTHYECKUE
NPEACTaBUTENN: MHPA30J, HMMHAA30J, THA30Jd, OKca3oil. KHCIOTHO-OCHOBHBIE
CBOMCTBa, oOpa3oBaHue accouuatoB. HykneodunbHble cBoiicTBa. Peakiuu
ANEKTPOPHUIBHOIO 3aMEIIEeHUs B MUpa3zosie U uMujaszosne. Tayromepus mupaszosa H
UMHJ1a301a.

IInpazonoHnsl, Tayromepus. JIekapcTBEHHBIE CPENCTBA HA OCHOBE TMPA30JI0HA.

[IpousBoaHbIe UMUAA30J1a: TUCTUINH, TUCTAMUH, OCH3UMUAA30]1.

Tuazonuaux.

5.2. llecTu4ieHHBbIE TeTEPOUKINIHCKHE COeTMHEHUS

[IlecTnueHHBIE TETEPOLMKIBI C OJHHM TIE€TEPOATOMOM. ApPOMATHYECKHE
IIPEACTABUTENN: NUPHUINH, XUHOJIMH, U30XUHOJIUH. OCHOBHBIE CBOWCTBA NMHUPUIUHA.
Peakiuu snextpoduibHOro 3amenieHus. Peakuuum HyKI€OQUIBHOIO 3aMelleHUs
(aMuHUpOBaHME, TUAPOKCHWIMpPOBaHUE). Tayromepusi THAPOKCUIPOM3BOIHBIX U
aMUHOMNPOM3BOJIHBIX  nupuauHa.  HykneoduibHble  CBOWCTBa  NMUPHUAMHA.
AJKUINTMPUANHUEBBIN MOH U €r0 B3aUMOJICUCTBUE C TUAPUA-MOHOM KaK XUMUYECKas
OCHOBA  OKHCIIUTEIILHO-BOCCTAHOBHTEIBHOTO  JeiicTBus  KodpepmeHnta HAJL"
(HUKOTMHAMUAAICHUHIUHYKIICOTH ).

['omonoru mnupuauHa: o-, B- u y-nukoiauHsl; CH-KUCIOTHBIE CBOICTBa,
okucieHue. HUKOTMHOBas M W30HUKOTMHOBAs KHUCIOTHl. AMHJ HHKOTHHOBOW
KUCIOThl (BuTamuH PP), ruapasuag HW30HUKOTHHOBOM KHMCIOTHI (M30HHA3UM).
[IunepuavH, XUHYKIUIUH: OCHOBHBIE CBOKCTBA.

[Mupunokcanb, nupuaokcanbpocdar. OOUME NPEeACTaBIECHUS O CTPOCHUU U
CBOMCTBAaX COCIMHEHUN TPYIIIbI BUTAMUHA Be.

XVHONWH ¥ W30XWHOJIMH: OCHOBHBIE M HYKJIEO(DHUIbHbIE CBOWCTBA, PEaKUUU
ANEKTPOPUIBHOTO U HYKICOPHUIBHOTO 3aMEIICHHUS.

8-I'MIpOKCUXMHOMMH, XMHOJOH-4 M HX MPOU3BOJHBIC, MpPHUMEHSIEMbIE B
MEIULIHE.
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I'pynna nupana. HeapoMaTuyHOCTh O- M Y-IIUPAHOB, O.- U Y-MHUPOHBL. Conn
MUPWINS, apOMAaTUYHOCTh KatuoHa nupwius. [{nanuaunosas npoba. [IpousBoaHbie
OceH30mMpaHa: XpoMaH, XPOMEHBI, XPOMOH, OcH30mupoHbl. DmaBaH, ¢IaBaHOH,
b1aBOH, WX TUAPOKCUIPOU3BOMHBIE (KaTexuHbI, (QuraBoHOUABI). JlroTeonuH,
KBEpIETHH, pyTUH. Tokodepossl (BUTaMUHBI Tpyniisl E).

[lecTnuneHHble TETEPOLMKIBI C JABYMsI TeTepoaToMamMHu. ApPOMAaTHYECKHE
NpEACTABUTENIM JHA3WHOB: MUPUMUJNH, NUPA3uH, nupuaasud. llupumuauH, ero
TUAPOKCH- M aMUHONPOW3BOJHBIC: ypauuil, TUMHUH, ULWATO3UH, TayTOMEpPHS.
S-®Oropypammii.  bapoutypoBasi KUCIOTa: JaKTUM-JIAKTaMHasi M KETO-C€HOJIbHAS
TayTOMEpHUs, KHUCJIOTHbIE cBoMcTBa. [IpomsBonHble 0apOUTYpOBOM  KHUCIIOTHI
(bapOutypatel): OapOutan, ¢enodapoutan. Twamun (ButamuH Bip). OkxcasuH,
dbenokcasus. Tuaszus, peHoTHAZHH.

[lonsiTie O CceMHWIEHHBIX TeTepouukiax. JluazenuH, OeH30/1Ma3ENUH.
[TpencraBieHne 0 CTPOCHUHU JIEKAPCTBEHHBIX CPENICTB OEH30/IMA3EIMHOBOTO psja.

5.3. KonieHCMpPOBaHHbIE TeTEPOLUKINYECCKUE COeTMHEHUA. AJIKATIOU/IbI

[Iypun. KucnorHele ¥ OCHOBHBIE CBOWCTBA, TayTOMEpHUs IypuHa. Peaxuumn
raJjoreHONPON3BOHBIX MypUHa C HYKJI€O()UIbHBIMU peareHTaMH.
['MapoKCHIIPON3BOIHbIC ITyprHA (TUIIOKCAHTHH, KCAHTHH, MOYeBas KHUCIIOTa), HUX
tayroMepusa. KucinotHele CBOMCTBa MOYEBOI KUCIOTHI, KUCIbIE U cpeaHue ypatbl. N-
MeTtunpoBaHHble KCaHTUHBI (KO(EHWH, TEOPWIUINH, TEOOPOMHH), KUCIOTHBIE H
OCHOBHBIE€ CBOMCTBA, PEakLUU 3JIEKTPOPUIBHOrO 3aMenieHus. MypekcuaHas npooa.
AMMHOIIPOU3BOIHBIC MTypHUHA (aJI€HUH, TYaHWH): TAyTOMEPUSs, PEAKIIUU C a30TUCTOU
KUCJIOTOM.

[Trepunun n n3oamiokcazud. @onaueBas kuciora. Pudodnapun.

Ankanmoupl: XUMHYecKasi Kiaccuukaius, OCHOBHbIE CBOMCTBA, 00Opa3oBaHue
cosieit. Peaknuu ¢ oOmIeanKaIOuAHBIMU OCAAUTEIIbHBIMUA PEAKTUBAMH. AJIKATOUIBI
IpyNInbl MUPUIMHA: HUKOTHH, aHa0a3uH. AJIKaJOWAbl TPYNIBl XWHOJMHA: XWHUH.
TaneiioxuHHas mpooa. AJKanou bl rpyII OCH3MITN30XUHOIUHA u
(eHaHTPEHU30XUHOJIMHA: TManaBepuH, MOP(HUH, KOAEHH. AJIKAJIOWIbl TPYMIbI
TPOIIaHA: aTPONHUH, CKOTIOJIAMUH.

5.4. Hykieo3uabl, HyKJeoTHAbl. [IoHATHE 0 HYKJIEMHOBBIX KHCJI0TAX

Hyxneo3uasl. CTpoeHue Hyki1€o3u10B kKak N-rinuko3u10B. PUOoOHyKI€03UabI 1
N€30KCUPUOOHYKIICO3HIbI. [lupumMuaHOBEIE W MYPUHOBBIE  A30TUCTHIE
(HykieuHOBBIE) oOCHOBaHMs. HomeHkiarypa HYKIE€O3UAOB, KOH(POPMAIIMOHHOE
CTPOEHHUE, TUAPOJU3. 3-A3UAOTUMUINH.

Hyxneotunpl. CTpoeHue HYKJICOTHIOB Kak ¢ochaToOB HYKICO3UIOB M Kak

kuciaot.  PubGonykieotunpl W ne3okcupuboHykieotuabl.  Homenkmarypa
HYKJICOTU/IOB, TUAPOIIU3. [Hukmodocdarsr. Hyxneosunnomudocdats.
HukxotnHaMuaaieHUHIUHYKIICOTUBI.

Hyxnennossie KHMCJIOTHI. PubonykienHoBbIe (PHK) 51

ne3zokcupudonykiennosbie (JIHK) xucnotel. [lepBuuHas cTpykTypa HYKIEHHOBBIX
KHCJIOT KakK TMOJUMHYKJICOTUI0B ¢ dochoanmdpupHbiMu cBsa3siMu. [loHsitue o
BTOPUYHOM  CTPYKTYp€  HYKIEHUHOBBIX KHUCIOT. KoMIuiemMeHTapHble  Mapsbl
HYKJIEMHOBBIX OCHOBAHUIA.
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6. OMbLIsIeMBble Junuabl. M3onpeHouab

6.1. OMbLIsIEMBI€ JUITH/IBI

JIunuapl. Gu3nyeckre CBOMCTBA OMBUISIEMBIX JTUNUAOB. [IpocThie U cloKHbBIE
oMbLIsieMble JTUnuAbl. HachlllieHHbIe U HEHACHIIIICHHBIE BBICIINE KHUPHBIE KUCIIOTHI,
OCOOCHHOCTH CTPOEHHUS U HOMEHKIATypbl, OMera KucCIOThl. [laabMuUTHHOBAS,
CTeapuHOBAas, OJICMHOBAs, JIMHOJICBAsi, JIMHOJEHOBAs, AapaxUJOHOBas KHUCIOTHI.
CrnupToBOM  KOMIIOHEHT OMBUISIEMBIX JUNUIOB. LleTUOBBIN, CcTeapHIIOBBIi,
MUPHITUIOBBIN CITUPTHI, TIUIEPUH, COUHTO3UH.

Bocku. [Tuenunsiii Bock. Cnepmarier. JlanonuH.

Kupsl, macia (TpUALMIITIULEPUHBI): HOMEHKJIATYpa.

dochonunuisl. L-I'munepo-3-docdar, dbochatunneie KHUCIIOTBI.
®docharuannxonunsl, GochaTuauiakoaamMunsl, Gochatuauncepunsl. JudunsHoe
CTpPOCHHE.

[IMunponus, nepesrepudukanus (METaHOINU3), TUAPUPOBAHUE, MPUCOCAUHEHUE
raJlOr€HOB, OKUCIIEHUE OMBUIIEMBIX JTUITUIOB.

6.2. Tepnensl u TepneHouabl. CTepouabl

N3onpenonapl: kiaccuukaiys, TPUHIMI CTPOSHUS, U30IIPEHOBOE MPaBUIIO,
dbu3nUecKue CBOICTBRA.

Tepriensl u TeprieHOUABI: KiacCUUKAIMS, HOMEHKIATypa, CTPOCHHE U
TUMIAYHAST ~ pEaKIMOHHasg  CHocoOHOCTh.  PomoHadanmbHbIE  MOHOTEPIIEHOBBIC
yrieBoopoabl  (2,6-TMMETWIOKTaH, MEHTaH, NWHAH, OOpHaH). AIMKINYECKUe
MOHOTEpNEHbI (IUTPaab), MOHOUUKIMYECKUE MOHOTEPHEHbI U MOHOTEPIICHOUIbI
(JIMMOHEH, MEHTOJI, TEPITHH ), OUIIUKINICCKHUE MOHOTEPIICHBI 1 MOHOTEPIICHOU I (OL-
nuHeH, OopHeos, kamdopa). JurepneHouabl (pPeTUHON, PETHUHAIb), BUTaAMHH A.
Terpareprens! (B-KapoTHH), MPOBUTAMHUH A.

Crpoenne  roHaHa  (UMKIONEHTAaHONEPruAPO(DEHAHTPEH):  CTPYKTYpa,
HyMepallusi aTOMOB yriiepoja, koibia A, B, C, D); ctepeonzomepus, 1uc- U TpaHcC-
COWJEHEHus1 Koyel, o, [-cuctema o0003HAUeHUs KOH(QUTYpaluuud IEHTPOB
xupanbHocTU. Tumbl cowienenust koieny A, B, C, D B Mojekymax OpUpPOIHBIX
CTEPOHJIOB, Sa- U 5B- CTEPEOXUMHUYECKHE PSIIBI CTEPOHUIOB.

Knaccudukanuss u HOMEHKJIATypa TPUPOIHBIX CTEPOUIHBIX COCIUHECHUI.
PononavanbsHbie Yri€BOJOPOLI, TOMOJIOTM TOHAHA: ACTPaH, aHJIPOCTaH, MpPETHaH,
XOJIaH,  XoJieCTaH. ['pynmbel  CTEpOMIOB:  CTEPUHBI, JKEJIYHBIE  KHCIOTHI,
KOPTUKOCTEPOUIbI, aHAPOTCHHBIE TOPMOHBI, 3CTPOrE€HHBIE TOPMOHBI, ATJTUKOHBI
(TeHHHBI) CepJICYHBIX TITUKO3UI0B.

Crepunbl (xoJiecTepuH, 3procreput). M3omepusaius s3procreprHa B BATAMUH
D,, xonectepuna — B BuTamMuH Ds.

XKemuHble KUCIOTHI (X0I€Bas, 1€30KCUX0JIEBas, TIIMKOX0JIEBasi, TAypOX0JIeBas).
OMynberupyrouniee 1eiCcTBHE.

Koprtuxoctepou bl (THApOKOPTU30H, I€30KCUKOPTUKOCTEPOH, MPETHU3OJIOH).

AHJIpOT€HHBIE TOPMOHBI (TECTOCTEPOH, aHAPOCTEPOH ).

DCTpOreHHbIE TOPMOHBI (3CTPAIUO, ICTPOH, ICTPHUOII).
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ATJIMKOHBI (TeHUHBI) CEPJICUHBIX [JIMKO3UJIOB, KapI€HOJUIbI
(TUTUTOKCUTeHHH, cTpodaHTHIUH) 1 OydanueHoauabl. OOMUNA TPUHIUI CTPOCHHUS
CEpJIeYHBIX TIIUKO3UA0B. ['uaponms.

7. Cunrte3. Metoabl BbIIECJICHHS U OYHCTKH. Pu3ndyeckHe KOHCTAHTHI
BellleCTBA KAK KPUTEPHHU YMCTOTHI M WAeHTU(PUKAIMHU

Oo6mmume PUHIUIIBI IJIaHUPOBAHUS XUMHUYECKOTO CUHTE3A,
PETPOCUHTETUYECKUM aHaIM3. YCJIOBHUS peakuuu, ux obdecrnedenue. [Ipubopsl s
XUMHUYECKOTO cHuHTe3a. (CrocoObl BBENEHMS KPATHBIX CBS3€W, (PYHKIIMOHAIBHBIX
TPYII  TaJOTEHONPOU3BOAHBIX  YIJIEBOJOPOAOB, CHUPTOB, (EHOJIOB, aMHUHOB,
aJIBJICTUIOB, KETOHOB, KAPOOHOBBIX KUCJIOT, CIIOKHBIX 3(DUPOB, aMHUIOB.

Brinenenne u3 cmeceil, odncTka BemecTBa (UIBTPOBAHHEM, IKCTPAKIIUCH,
MEPETOHKOM, TMEPEKPUCTALIN3ANUEHA, BO3TOHKON. DOU3ZNKO-XMMUYECKUE OCHOBBI
MeTo/10B. OCHOBHBIEC MPUHIIUIIBI pab0Thl. OOOpyAOBaHUE.

Omnpenenenre TeMmmepaTypbl KUIICHUS, TEMIEpaTypbl IMuiaBieHus. Paborta c
kamuisipoMm.  [lpubopsl.  OGopynoBanue. Meroauka  pabotbl.  [aBHBIC
AMIIUPUYECKUE 3aKOHOMEPHOCTH BIMSHUS COCTaBa M CTPOEHUA MOJEKYJI Ha
TEeMIIepaTyphbl KUIICHUS U TUIaBJIeHUs BeniecTBa. [Ipumenenne puanyeckux KOHCTaHT
BEIIECTBA IS ero ujaeHTudukanuu. MeToa TeMmreparypbl IJIaBJICHUS CMEIIaHHOM
npoOsl. TeMrepaTypa KaruienajeHus.
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NHOPOPMALNNOHO-METOANYECKASA YACTD

JIUTEPATYPA

OcHoBHas:

1. Opranunyeckas XuMusl : Y4eOHHMK : JUJISl CTYJCHTOB YUPEXKJICHUU BBICIIL
npod. oOpazoBaHus, oOydawomuxcsi 10 crnenraibHocTH «Dapmanus» 1O
nucuumuinHe «Opranndeckas xumus» / H. A. TrokaBkuna [mM ap.] ; moa pen.
H. A. TrokaBkuHoi ; M-Bo oOpa3oBanus u Hayku P®. — Mocksa : [ 90TAP-Menua,
2019. - 639 c.

JlonmostHuTEILHAS

2. OpraHuyeckass XUMHUS @ Y4€OHUK : JUIsl CTYJIEHTOB YYPEKIEHUN BBICHI.
npod. oOpazoBaHus, oOyyawomuxcsi 10 crnenraibHocTH «Dapmanus» 1O
mucuumuinHe «Opranmdeckas xumusi» / H. A. TrokaBkuna [ ap.] ; mom pen.
H. A. TrokaBkuHo# ; M-Bo oOpa3zoBanus u Hayku P®. — Mocksa : [ D90TAP-Meaua,
2015. - 639 c.

3. Opranudeckass XuMus . y4eO. A CTYJACHTOB BY30B, OOydYaroOIIUXCs IO
cnenuanpHoctn  «®Papmarums» : [B 2 ku.]. Ku. 1 : OcHoBHOW Kypc /
B. JI. beno6oponoB [u np.] ; mox pen. H. A. TrokaBkunoii. — Mocksa : [poda,
2008. — 638 c. : ui.

4. Opranuyeckas XuMus : y4deO. IJIsi CTYIEHTOB BY30B, OOYYalOIIMUXCS IO
cnenuanpHocT  «®apmanus» : [B 2 kH.]. Ku. 2 : CoeuumanbHeiii Kypc /
H. A. TrokaBkuna [u np.] ; mox pea. H. A. TrokaBkuHoii. — Mocksa : [Ipoda, 2008. —
592 c. : u.

5. buooprannueckas xumus : yue0. mocooue / O. H. Puneiickas [u ap.]. —
Munck : HoBoe 3nanue, 2022. — 280 c.

5. 'pannoepr, U. U. Oprannyeckast Xxumus : yue0. Ui akaaeM. OakanaBpuata /
N. U. I'pannbepr, H. JI. Ham. — 8-e uzn. — Mocksa : FOpaiit, 2014. — 607 c.

6. PeyroB, O. A. Oprannyeckast Xumus : B 4 4. : y4e0. IJi1 CTyJICHTOB BY30B,
oOydJaromMxcss MO HAMpaBiIeHUI0 W crenuaibHocT «Xumus» / O. A Peytos,
A. JI. Kypn, K. I1. Byrun. — 6-¢ uzn. — Mocksa : JlabopaTopus 3nanuii, 2020.

Y. 1.-566, 1] c. : un.

Y.2.-622,[1] c. : nn.

Y. 3.-543,[1] c. : Tabum.

Y. 4-722, [4] c. : Tabm.

7. llIabapos, FO. C. Oprannyeckas xumus : yueonuk / 10. C. Illabapos. — 1U3n.
5-¢, crep. — Cankr-IletepOypr ; Mockga ; KpacHonap : Jlanb, 2018. — 846 c. : ui.

8. lllerones, A. E. Oprannveckas xumus s (apMaleBTUYECKUX U XUMHUKO-
OMOJIOTMUECKUX CIlenualbHOCTe By30B : yueb. mocobue / A. E. Illerones,
W. 1. Axosnes. — Cankt-IletepOypr : Jlanp, 2017. — 542 c.
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METOAUYECKUE PEKOMEHJAIIMU IO OPTAHU3AIIUU U BBIIIOJIHEHUIO
CAMOCTOSTEJBHON PABOTHI OBYUAIOIUXCS IO YYEBHOMN JUCITUATIINHE

Bpewmsi, oTBeleHHOE Ha CaMOCTOSTENBbHYIO pabOTy, MOXKET HCIOJIb30BATHCSA
00y4arolMuUCs Ha:

HOJTOTOBKY K JIEKIIUAM U J1a0OPaTOPHBIM 3aHIATHSIM;

HOJTOTOBKY K 3a4€Ty M 9K3aMEHY 110 y4eOHOU JUCIUILINHE;

IOJATOTOBKY K UTOTOBBIM 3aHATHUSM;

popaboTKy BOIIPOCOB, BHIHECEHHBIX HA CAMOCTOSTEIHbHOE U3yUCHUE;

MOJIFOTOBKY TEMAaTUYECKUX JTOKIAI0B, pedepaToB, Mpe3eHTALINH;

penieHue 3aaay;

KOHCIIEKTUPOBAHUE HEKOTOPBIX CIIOKHBIX BOIIPOCOB C YUYEOHOU JTUTEPATYPHL;

BBIIIOJIHEHHUE UCCIIEA0BATENIbCKUX U TBOPUECKUX 3aJaHUM;

COCTaBJICHHE 0030pOB HAyYHOU JTUTEPATYPHI MO 33JaHHOU TEME;

HNOJATOTOBKY JTOKJIAJOB.

OcHOBHBIC MCTOAbI OpraHU3aIun CaMOCTOSITEJIbHOM pa6OTI>II
BBICTYIIZICHUC C NOKJIAA0M;

N3Yy4CHHC BOIIPOCOB U TCM, HC BBIHOCHUMBbIX Ha JICKIIUH,
KOMIIBIOTCPU3UPOBAHHOC TCCTUPOBAHUC,

IMIOATOTOBKA K Y4A4CTHUC B AKTHBHBIX (bopMax 06yquI/151.

KoHTpob camocTosiTenbHON paboThl MOXKET OCYIIECTBIISITHCS B BUJIE:

KOHTPOJIbHOM pa0bOTHI;

UTOTOBOTO 3aHSTHS, TUCbMEHHON PabOTHI, TECTUPOBAHUS;

3aIUTHl yYeOHBIX 3a/1aHUH;

3alUThI MPOTOKOJIA JIAOOPATOPHOU PaOOTHI;

OLICHKH YCTHOTO OTBETa Ha BOMPOC, COOOIICHHWs, AOKJIaZa WA PEIIeHUs
3a/a4H;

POBEPKU MUCbMEHHBIX JJOKJIAI0B, OTYETOB.

ITEPEYEHb PEKOMEHJIYEMBIX CPEACTB JUATHOCTUKHU
JIns AMarHOCTUKYA KOMIIETEHIIMM UCTIONIB3YIOTCS CICAYIOIINE (hOPMBI:

YcrHas ¢popma:
cobece10BaHus;
KOJUJIOKBUYMBI;

JOKJIa/ibl HAa KOH(GEPEHIUX.

IMIucbmennas ¢popma:

TECTHI;

KOHTPOJIbHBIE pabOTHI;

MMCbMEHHBIE OTUETHI 10 JIJAOOPATOPHBIM padoTaMm;
IMMCHbMEHHBIC OTYETHI 110 JOMAIITHUM 3aJIaHUsIM
MHMCbMEHHBIN 3a4eT,

OLICHMBAaHUE HA OCHOBE MOJYJIbHO-PEUTHHIOBOM CUCTEMBI;
OLICHMBAHHE Ha OCHOBE KEMC-METO/1a,

pelIeHue 3a1ady;
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MPEIMETHBIE OJIMMITUA/TBI,
myOJIMKAIUK CTaTeH, TIOKIJIA/IOB;
CTaHJAPTU3UPOBAHHBIC TECTHI.

YceTHO-IMCbMEeHHast popMma:

OoTueThl MO Yy4yeOHo-uccnenoBatenbckoit padore crynenra (YUPC) ¢ ux
3al[UTOMH;

MUCbMEHHOE pElICHUE C MOCIEIYIONIMM COOECeOBAaHUEM MO CUTYallMOHHBIM
3a/1ayam;

OTYETHI 10 ayAUTOPHBIM NMPAKTUYECKUM YIPAKHEHUSAM C UX YCTHOM 3aLIUTOM;

OTYETHI 10 JOMAIIHUM MPAKTHYECKUM YIPAKHEHUEM C UX YCTHOM 3aIUTOM;

OTYETHI O Ja0OPATOPHBIM padOTaM C UX YCTHOM 3aIUTOM;

OLICHMBAHUE HA OCHOBE MOYJIbHO-PEUTHHIOBOM CHCTEMBI,

AK3aMEH.

Texnnueckas popma:
AJIEKTPOHHBIE TECTHI.

BusyaiabHas ¢popma:
BHU3yaJbHAS OLICHKA METOJAUKU BBITIOJHEHUS XUMUYECKOTO OIIBITA.
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